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' - Honour'd Sir, C 
| T is now the ſecond time 
| | that this Compendium 
\ i appears abroad in the 
world, though the modeſty of 
the learned Author ſuffered it at 
Az fot 


The Epiſtle 


firft to -peep out under a bore : 
rowed Name, yet the accurate * 
and fuccinft method of hands | 


ling ſo uſeful a ſubje, ſpeaks * 


the Treatiſe to be (what I know 
it was) the work of that inge- 
nious and expert Mathemati- 
cian, Sir Jonas Moor, K* 


None have a Title, Sir, to 


own, or to give Reputation to 


Books of this nature, that withe | 


m a thin 


ſhell contain a large | 


Kirnel, and inſtru much m 


few words ; but thoſe who be- © 


ing preferred to publick-charg- 


es for Learning and Merit, © 
prefer the Publick Good before | 


the 
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Dedicatory. 


's | the applauſe of the people : 
e ! And none, Sir, who know by 
- how indefatigable Studies you 


have perfefted your ſelf in all 
the parts of Mathematicks, as 
nimating the praftice of them 
by the moſt exaft Theory, and 
confirming that Theory by the 
Beſt of prafliſe ; can doubt , 
but that as your extraordinary 
Worth hath rendred you acce- 
ptable tothoſe who are the beſt 
Fudges, and trueſt rewarders 
of merit ; ſo- your Loyalty to 
your Prmce, and Love to your 
Countrey , are far dearer to 


you, than any particular con- 


A 1 cerns 


The Epiſtle 


eerns whatſoever can be. You © 


have had 5kill, Sir, to contrive, 
and valour on many occaſions, 


to make prafticable both by Sea 


and Land , many great things 


im Navigation, Fortification , 


Art of War, Gunnery, and all 


the laudable Arts that give glos 
ry to a Nation; but the partt- 
culars you have atchieved theres 
mm, the Publick muſt expett to 
learn, from thoſe inſpired Pens 
that ſhall tranſmit the Fiſtory 
of our Times to future Ages, 
for I ſhould preſume above my 


reach to attempt the tack. T | 


bes therefore pardon, Sir, for 


the 


, 


| Dedicatory.. 


the boldneſs T take, in prefixing 
' your Name to this ſecond Edie = 
| tion. of the Book. It has been 
? already well received in the 
: world, and I am perſwaded 


that your innate Diſpoſition to 
encourage all endeavours that 
tend to publick advantage, will 
inclme you to imprint on its in- 
trinſicalvalue the currant ſtamp 
of your Patronage and Appro- 
bation. As this 1s the beſt of- 
fice T could perform in this pubs 
lication, ſo is it, Sir, the only 


way-T could find t to teſtifi my 
Gratitude for thoſe many un- 
aeſerved favours, you have 
been 
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The Fpiſtle Dedicatory. 
been generouſly pleaſed to heap | 
fo liberally upon my Relations þ 
and my ſelf, having hereby the | 
honour to profeſs to the world, © 
how much Tam, and in all 


dutifulneſs aſpire to be, 


Sir, 

Your Honours- 
Moſt Humble, 
And Faithful Servant, 
Robert Harford. 
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This Note for the ready taking the ay of 
the Pole, . by the height of the Pole-Star, 
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and in what Quadrant , and the 4 atP. 


ould 
have ended the Book, but wanting room I place 
it bere: Conſpder the 23 Fig. where P-25 the -) 
North Pole, ZPN the Meridian, the Circle © 
ZdNb, the Circle the Pole * ry about the 7 
Pole, T the Pole X above, N wander the Pole, | 

d the Pole-ftar in #ny Nuarter of the Circle, 
PZ or PN #Zs the Radius = this year 1674 to | 
2% 28'. 59", or 8759", and for every your | 
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- This Table begins the firſt of Fanuary, and - 
contains the days of the Year the firſt of Ju-.. 
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the \cars end; there refs atong-in atiothgy Ling! 
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The Coldmns ander the 12 Months expreſs I 
the day of the mean Change of the Y) every 4 
month, if the Figure ſtand right 3 that is, with 
its head up it ſtands ſiugly for ſo mach, if it ſtand 2 
with its head to the right hand it ſignifies 10, and 3 
ſo many days belides 3 if towards the left hand, 
then 25 and above; if downward:, then 30 and} 


abore. 
ſaid. 


Cycle of the (>) for anv year propoſed. 


Example,1674 I find in Table 2 among the years . 


72 laſt Leap-year, | tell on 1673, 74, where 


(68 ) ſtands, D is the Dominical Letter, 3 the-:: 
Golden Number (by accounting from one under - 
(72,) and z the © Cycle... Again, if 1676 were - } 
propoſed, G and A the Dom, Let. 5 the Prime, 7 


and 5 (@) Cycle. 


- 2. To find the EpaR, in the third Table un-- * 
der the title of EpaCts againſt the Prime 2s a- | 
gainſt 3 the Prime, the EpaG is 3, againſt 5 E- _ * 


pa 25.. 


3. To find what Day the Year begins on, be. : 
cauſe A is always the firſt of Fanzary, if that be 
the Dominical Letter, then it is Sunday 3 ifany. 
other, as inthe Year 1674 D, tell back to A, as : 


D Sundav, C S:turday, B Friday, A Thur 


day : All the black days in (Table 1) are ThurC: x 


days that year ; -and having the «Thurſdays, the 
reſt are had : And thus you may find whether a- 


nY Leaſe or Bond be right dated, and what day . : 


of the Week any day will fall on that is to come. 
4+: (Table 1 ) againſt the day of the week you 


may find the place of the ©, and the right Aſcen- - : | 


ſion asagainft the 25th of March, the 15 degree 


. of Aries ſtands, and the right Aſcenſion 1 h, 


and 8, 
5., The. (2 Table) amongſt the Months ſhews 


T he particular uſe of the three Tables afore-. 


Uſe x. To find the Prime, Dom, Let. and. 


BE. 
*: 
20 
Pl 
Fay.” 
+ 
£5 
6 »AL 
p 


bo 
E 


$74 


refs he Feſtivals and Terms, if they be fixt 3 but for - 
very {#he Moveable that have a Star adjoyned, you -: 
with muſt find how many days muſt be added each year 
tand Fo them to make them fixt s ſappoſe 1674, 31s 
and he Prime, and D the Dom, Let. againſt 3 the 
nd, ZPrime in the (3 Table) you have E the Dom. Let, 
and, and 23 a number, now tell ho » far diſtant E is 
from D forwards, viz. 6, which 6 added to 23, 
"re-. makes '29 ro be addedto the number againſt all 
the Moveable Feaſts, ro make them fixt for this -. 
and, E year ; vis, Shrove tueſday being found on the 
ZNecond of February, add 29 makes it the third of 
ars . March, and Eaſter day the 19th of April, 
ere} 6, For the twenty Stars, if any of theſe named - 
Tome into the Meridian, or to any k1ovn hour 
Fof the night, find the Scar in the (3 Table) and 
Zobſerve the Letter that anſwer: ; ſeek that Letter - 
n the firſt Table, and find what right Aſcenſion 
et hath; take the San's right Aſcention from ic 
1n-- **Cbur if it be leſs, add 24 hours) and the difference 
a- in time added to the Star's' hour gives the true 
E.. time of the night. 
2} 7. Ta find what day the Moon changecth each 
e- ZMonth; as in the year 1672, look in the (3 
be :*Table) againſt 7 account 1670, tell down, 7, 
2972, 73, (thatis, where E ſtands downwards) it 
as = changeth in Fanxary the 8th day, in February 7,- 
(. Marchs8, &c. (this is meant of rhe mean Change) 
C- If *hen you have got the day of the Change you 
>=Pplace thatiin the Kalendar (Table 1) you may 
*zfind the Moon's age any day. 
= $8. To find the time of high water at London. 
>, = Bridge, you muſt very well obſerve the Column 
u {for the Moons Motion and Tides in Table 3, 
: wa where firſt you have ſmall figures going down 
-2to 15 in one line, and from 16 to 30 in another, 
.- + being the Moon's Ape for the Tides, which are -- 
= had by inſpetion in the two annext Lines divided - 
gs. _intohours and fifth parts, and marked wit" the 


To 


bY 
by 


($) 


Numerical Letters, (the ſmall figuresintermizg'®# 
being for the time of the Moon's thining.) As fox 
Example, Þ) $ days old, it is high waterat9h, © 
and 24 minutes,at 22 days old at 8 h. and 36', 7 
9. Te find the length of the Moons ſhini g 7 ? 
Here the Age of the Moon is accounted down in. 
the firſt Column to 15,.and up agaia to 39 in the 
ſame, and the rime is expreſſed bi the {mall Fi.” 
gures amongſt the Numeral. As at 8 cays old the 
ſhining is 6h. and 24'.at 24 days 4h.48/, $ 
10. For the Moon's Riſing an4 Setting take thiz? 
Rule» | = | 
(9) rifing more 2) ſhining=) riſing, - 
 Increaf, S ou £3 P, alg—# ſect, = 
- (9) riling leſs Y-lhinifp=)D rifing .. 
gs: 2 © ſetting leſs Y. fining—ſctalng." of 
11. To find the timeoſ the night by the Moons # 
ſhining on any Dyal ;- firſt, the Tides are three: |; 
heurs more than the Þ Southing otherwiſe. - © > 
Þ Southing leſs by the ſhadowed hour= 4 


Time in the Eaſt. G : 
Þ Southing more the ſhadowed hour=, + =? 
Timein the Weſt. mY 
12,-Theſe-proportions are all near true, but. : 
not abſolute, becauſe they reſpeQ only the mean 
Motion, having nt regard to the ) Latitude. ? 
Without this Book may be had all the threeTables $ 
printed together to-uſe alone... ; 
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Of Weights 
+ Water, oc 
2 1, Meaſures of Applicati 
* mated fromtheparts of t 
in England takgn from the 
in Guild-Hall , the third þ 
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CHAP, 
and Meaſures, Of Mettals,. 
and other uſeful Notions: 

on or Length are denomi-: 
be Body, but are indeed 
Tards 


art 314 | 
*d in this Table from- 


z6 part an Inchy expre 
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; $6T 


'Y 
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inch to 8 Mile, 
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Tur: the fide to you, and then this Table of & th: 
long: Meaſures, (as all the reſt after ) may bet be 
conlidered as to the Columns or Spaces bet:vixt 7 I 
line and line from top to bottom : or linear, or #8 Fe 
by lines from the left to the right. The Column Mt in 
is of the (ane name as at the top 3 ſuppoſe inches, ## G 
3» $3 12, 18, &c, are all inches : But in the line © 


do ſeverally belong to the name at the end of the 7 


NY 
- = C 
Square Meaſures or Superficial are* contained 7% - 


10.89 ſquare paces, 30; ſquare yards, 2722 4 _ 


of long Meaſure it is faid a Pole or Perch is © 
T6 feet which is the Statute Perch 3 beſides.” 
which there are other ſtony Perches *or 
Poles, viz, 18 Feet for Fens and Wood-land, 7 
21 for Foreſts, Lenceſbire and IriſÞ Meaſure, © 
and 183Ieotcb, ; 
The Meaſure for Horſes is by the handful} 
FS 


< es, E 
How theſe Meaſures of ours agree with others 
abroad; ſee a Tabte printed in Modern Fortifi- ”:; 
cations ; and at the later end of this Book. TE 
The Ell is five quarters of a Yard, and hag 26 > 
Neyles 3 as a Yard has 16; y of an Ell=; of 
a Yard. A Dutch Ell or ftick is Three Quarters $4 
of a Yard by which Tapeſtry is meaſured. 38 
2. Before we come to Meaſpres of Applicati- 2; 

on, which depend much upon Weights, we will: 
treat of Troy and Averdupois weight : By Troy: 
weight, Gold, Silver, Jewels, Amber. EleQtu- 
aries, Bread-Corn, Liquors, are 'weighed. and” 
rom this Troy Pound are taken all Meaſures for” -; 
Wet and Dry Commodities. - 7 
Averdupois weight weighs all manner of blog” 3 
that 


C ut ) 


» of WF that can waſte, and though the Pound Averdup, 
be: be greater than the Pound Troy, yet the Ounce 
xt 7 i54ef- The Pound Troy is divided into Ounces, 
' or & Penj-weights, Grains, &c, and the it; Averd. 
mn & inta. Ounces £, Drams 3, Scruples I, Grains 
hes, # Gr. The Tab'es follow. | 


line M\-- 
the LE, | Apoth, Weight. 
eet, £8 Troy. Weigit. Gr. 

22 Grains; 20 | J 
ned "if (| mon" 
are 3 _24 _[Pen.wt 60 | 33 > 
27 480 22 [Oun.| 450] 24] 815 


mr —————— 


=> Apothecaries make up their Medicines by the 
3x7 laſt Table of Troy weight , but buy and ll 
37 Druggs.5y tie Averd. 


Scruples Averd. Weight, 
3 -|] Drams 
24 8” [ounc. 
38s 128 26 pound 
43008 | 14336 1792 112 jHund, 
860140 |286720 35345 2240 | 20 [Ton 


| The grrat Hundred is always 112 1. and 20 
=: of theſe makes a Tun. Eighty Ounces Averd. 
bi make near 73 Ounces Troy 3 which is 5 1. Averd-. 
11: to 6 1. Trov, which ſhews the Ounces Averd- 
37 lefer, and the 1. Averd. greater than the Ounces 

= orl. Troy. 

58 Dr. Wiberd who was very diligent makes 141. 
27 Averd. equal to 17 1. Troy 3 therefore let this 
proportion hold z J Troy 1. to Averd.1.17-14. 
Troy ow-to Av.0U- m_—_ 

n 


C12) 7 
And by very good Experiments of him ang® 
others, ir wil; be very uſeful to know that one. 
Ounce of pure running or rain water Troy wil 
fill 1 $949 inch and Ir oun, Averd. 1,72556 inch, 


vt 
Py; 


one). Troy will fill 22,7358 ſolid inches, and rl, 4 
Averd. 27,609; one ſolid foot will hold wn | 
Troy, and 62,588 Averd. "* . 
A Tun weight Averd. is always 20 C. of al 
things, except Lead, which is 19 C. and a half}. 


Allum, Cinnamon, Nutmegs, Pepper and Suga; 7 
has 135 1. to the Stonc, and 1681. to the (© 


Eſſex Cheeſe or Butter the Clove is 8 1. the Wy 
32 Cloves, or 2561. In Suffolk the Cloveis 81, 
the Wey 42 Cloves, or 336 1. Hay ſhould -. 
have 20 C. but is ſold for 18 C. 36 Trufles, or- - 
2016], Wooll is fold by the Clove, or halt.” 
Stone 7 |. by the Stone 14 1. Tod 281. Weigi:: 
1821. Sack 364 1. Laſt 43581. Iron and Sha. - 
are weighed 14 |. to the Stone, 28 |. to the Quar.” 
ter, 112 i, tothe C. 20 C. to the Tun. A Fas. 
pot of Steel is 1201; a Burden of Gad Steely 
v ſcore, or 180 |, For the weight of Butter and. 
Sope 56 |. of Butter, and 69 1. of Sope make 
2a Firkin, and four Firkins a Barrel of either. 

3+ Dry Meaſures of Capacity, are raiſed from 
the Gallon, containing 8 pints, which ſhould be 
contained in 2727 Cubick Inches, and ſhould 


hold of pure running or rain water 9 1. 13 ounc' -| 
12dr. ; of Averd weight. Therefore to come 
to a true Gallon for dry meaſure, if you make; 
ſquare Veſſel that ſhall have each fide 6 in. 
ches, and 48 hundred parts of an inch, or it” 
* you weigh with Averd, weights, gl, 13 oun. and 
12 drams of clean raia or running water, either 
of theſe will find out a Gallon Dry Meaſure. 

: ats 


» 


n and. 
at one”: C.rn meaſure 
y Will £9 Pints E 
5 inch, 23 73 
d rl 7G on 
3 I 
76188 5,” KE-<-4 
I s 24 {Buſh Car- 
= 1 DS, 
of all > _ $0 2 'ftrik. ck Sea m 
a half 255 ; —= om af 
y 5, raw. 32 6 j 4 2 conomb arer 
ug > T2 5a 132 | 8 — or 
| 42d 4 i 2 
he C585 2772 —_— quart 
Wy 5129 [384 192) 4 24+ | I2 [ 6 wW _ 
is 8], "TA T9Y Candi Bf I Ec Rn 
ould Won OS 17] £8 136 | £75 0.108, 
Sz or- B [To E561 C| 30 _542 3972 F120 
a T7 ra] 56 1 C\ 3 C. 1 4C. [24C.149C. 
rel " 7 p | | | 4 C. 24C. 149 7 
eigh.. ES 
_ ty " | =D 
uar.. e Number in the Li 
Fant: Troy the weictr of Wie A expreſſeth in pound 
eff B. Averd. weight: extin all he, Meaſures, fo 
r and Meal is Weigaed as C | 
make repute is, that a Gallon ls but the common 
: -1, Averd.and8 1.6 ou of wheaten Meal weighs 
from fo 2 Buſhe! 56 L TOS w_— Troy; and 
Id be —_— Troy. All toy s |. I OU- [2 d. 
ould es | ime , Coles, ©. Ihe like vice 
| is. called Finchgſt ais meaſure 
unc.- thatas Sea-Cole and Kal er meaſbre ; But note, 
-ome Buſhel, then they ar o are meaſured with | " 
» allowed fi ' : e heaped, or elſe th = 
PR rugs riked Pecks e there Is 
 Wroy called Water-meaſi to the Buſhel ; and 
r i _y Chaldron of Coles Pay 3. 36 (uch Buſhels 
and - ;4h bps 6 = opin to the -arkey {hip-board they 
ther = © Beer iquid meaſure, i reok (HM 
a] ne Tir Ooty fr Wh 
pints. ins 231 Cubical i n for Wine 'Meafure ' 
cal inches, and' ſhould h5td 44 


C13) 


, 8 » © - 
B Averd. 


C 14 ) 


Averd. and 9 1, T9 oun, 17d, Troy: Therefore 


fo get a true Wine Gallon, make a ſquare Veſſel 
that ſhall bave all the ſquares and depth 6 inches 
and 13 hundred parts of an inch, or if you weigh 
with Averd. weights 8 I. 1 oun, 1t dr, of pure 
running water ; 'either of theſe will find out a 
true Gallog of Wine mealurc. 
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5. The Gallon for Ale or Beer holds 282 fo- 


tid inchesz and wei 


1426, . Therefore the ſquare Veſſel ought to be 
6 anches, and 55 hundred parts of an ioch each 
way, and the water 36 1-3 oun, [42 Averd.to find 


this Gallon, ' 


ghs of pure water 19 1, 3 ou. 


A Table 


The ſame for Honey, Oyl, &c. 


(15) 


fore 
A Table for Beer, 
efſel 
ches 
eigh 
ure 
t a | 
NE ICAL ROW 
4 ” 28#j 36 + | —_— . 
I] 3 5igz2) 8 | 4 | 2 (Hog, 
Ale. 
> B.. 
[YOg Pits 
_ F 8s (Gall 
+, > 64|8 Firk. 
_ 5 | 728 | 16. 6 | 2 2 jK ld. 
2 [% "256 | 3 32 | 4 | 2 |Barrel| 
W512 61315 2 \Hog. 
"' 
Hf 
2 Þ- Nate that veſſels for Butter, Fiſh, Sope, folfo'y 
a the Ale menſire of a Gallons 8 Gallons makes 
A a Firkin, 3 Firkins a Kilderking 2 Kilderkis an 
| Ale 3arrel, and 12 Ale Barreis 2 Laſt. 
; 6, Tale an{ number of ſeveral 250de, 
Of Canvas cl>th, the C. is 120 Ellgs 5 of Fuſti- 
en 1 Chef is £4 Elils; of tineLinnen, Silk, and 
Syn: mM 19 Elle, 
Codfith, Haberdine, Ling, © c. has 124 to the 
F ; C. and 1:40 the M. Eels 25 to tie ſtrike, and 
Io ſtrike > the Bind. Of Herring 12» tothe 
. C 12 C tothe M. laid in a Barrel, and 12 bar- 
' rels to a Laſt, 
Tale of Furrs, Filches, Grayes, Jennets, Mar- 


tins, Mincks, Sables, 42 skins is a timber : other - 
© vkins5 ſcareto theC. 
; B_3 A.Seam 


(16) BF 
A Seam of Glaſs is 24 tone, or 120 1, Fvert 
One Bale of Paper is 10 Ream, aReama 1, 

Quire, a Quire 25 Sheets. 3 hy 
One Row] of Parchment is 5 dozen, a dota © 

12 Skins. : 
Ten Hides are a Dicker, a Laſt 20 Dickers, 
Ten pair of Gloves a Lickeiz and fo 10 Horſs + © 

fhooes. 35G 
Tate of Fuel. All BjHets ſhould be 2 foq = 

long, and © all Faggots ; and-the band! efide th © 

k: ot 24 inebes —_ and n«::t flat. 4 
ALaſt of Powder is 24 Barrels or Ficking, %; 


SIP 


which muſt hold 100 þ. neat. w- 
Timber is ſold either by the Tun or Load; z- © 
Tun is 40 feet, a Load 5o feet ſolid. C a 


7. Of Gold and Siler. They aze near the pro. Hon 
Fortion of 13 to I; therefore if an Hebrew T4, It 
lent of Siler be valued at 375 1. that of Gali FTE! 
will be 4500 !. ZOyl 

The value of Gold here in England is as fol. 'Wh 
lo'rs, One penny weight of Agel Go'd is wortt: Dri 
45. 2d, ob. of Crewn' Gold 3$.19d. ob. of % 1 
vereipn; s. 6 d. ob, in tl 

Ore pound ſterling money ought to have 11 7 oo 


oun.es 2 penny i.eight fine Sil er, and 18 pg, © Ac 
e? 


we'cht Allay. | | 

Finenefs of Gold is efteemed by the Karrach Sf 
no certain weight, but the =o of any quantity: 
thi Karradt is divided intopgrei'ts and parts. tha 

The Karra that weighs Jewels, is divided in- ©: gol. 
to 4 gr. of hich grains 20 make 24 gr, Troy, 1 
or 1 ren. weight. - Bre 

$8. Metals, Stone, Liquors, Grain, &c. are | cor 
compared as in the Table following 3 wiere, on, 
there are 4 Columns 5 the firſt contains the 2 jn 1 
names of then; the ſec3nd Column A has their + fice 


© weights in Troy ounces anſwering to a Cubick® * try 


inch of Magnitude 3 the third Column 5k has 7 fid 
tiieir magnitude in inches and Decimal parts, an- | ſhe 
(vering = in. 


* 
MF 
o# 


Y 


Rater, in Troy ounc 


(177)) 


hy 

Fvering to one Oun. of weight Troy'; the third 
Column C is the weight ef a Cubick inch in the 
es and Decimal parts. 


ay Ou. A. inch. B. 

{© Gold ——--- | 9.91735 | 0.10083 9.33962 
f 209, Quicklilver---- 7.93388 | 0,12604 7.35915 
Zh Lead— 6.16198 | 0.16229 5.58425 

2» Silver 5.50083 | 0.18179 4.92310 
$a P Copper 4.51342 | 0,20776 | 4.23563 

27 Hammer*dIron | 4.27715 | £.233*'0 | 3.59942 
\ L 2t Iron-- 3.96821 | 0.25253 | 3.29048 
"2D Tin- ———— | 3.96694] 0 25208 | 3.3892r 
\ Marble 1 1 59631 | 0,62644 | 1.0195$ 

»Comnon ſtone - | 1,098 35 | c,9104F [0.52052 
> Honey ——— - | 0.79339 1,26042 fo 21565 
1 S3lt water- 0 57773 | 1.79490 [2.00000 
4 -2Freth wat. or wine | 0.52773 | 1.77 499 

ZOyl-- 0,47603 ! 2 10069 
LWheat-- ——— 0.376028 2.657,7 
t Dried Onk —— ' 0.40745 2.45609 | BEA 
y [heuſes of theſe Tables vill appear herezfter 

- in the Rules of Prattice, I? $, 


: Troy wt.11.fo:er.Gold 
\ > Averd.t.ſover, Gold 


42 d Co] 


is wor h 
5T 


14 3 


So that 100 lin Cro:vn gold weigis only 1.12 Ou, 
and 180 1. in filv. mony will weigh 26 1.9 ou. Ar. 
You may had by the former Rule and Tad/e, 
that one canrot well be cheated by the bulk of 
-—: gold and other metals, by reaſon of the weights, 
| To end tiiis Chap. Ihaie added the Allize of 
: Bread in Averd. weight ; a very uſeful Table to 

\. Correct Bakers ; the Town Bakers prizes being 
> on one fide Foreig1ers on the other 3 the Table 
2 j1 it ſelf will be information ſufficient. Tie Ot- 

* ficers in towns,and Juſtices of Peace in the coun- 
try o1ght to ab(ervetheſe Rules ; On the right 

' fide and left there is (er down tre price of a bu» _ 

| ſhel of Wieat,and it the Bakers want one ounce- 
in 360 ſuffer the Pillory, . B3 Thec 
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C13) b, 
The Aſſize'for Bread for all } 
- WEIGHTS, 4 
'S - Weight of a Penny Loaf. 'F 
E « Troy Arerd. 
" « d[white | ch, hov. white wh. ' 
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7 65 98. [it 25 2/7 13jto 57 91:8 
7-95 73 3['9.laj'q4 19/7. 99 198 of - 
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JARITHMETICK 


And is PARTS), 


v3 
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And of the moft eafie periormance of 
Z Multiplication, Di.ilin and ExtracQti-n of the 
x Roots by Nepayre's Rods : The uſe of the Ta- 
ble of | ogarith ns herewith Printed : Decimal 
Tables, Progreilivn and Proportions. 


ORE. GR 2 f  IE 


*G1 ()* the ſix Principal Parts 3 Numerationy 
7; Addition , SubtraQion , Multiplicati- 
Z on, Diviſion and ExtraQtion of the Roots 3 but 
2 firſt notice muſt be taken of theſe few Chara- 
'Qers. 


Z+ AJjgition or more 


"2X Multiplied by Z Symm 
>= Equal to X difference. 


1. Numeration gi-es the value we plate Upon 
the 9 Digits ; the firſt place is of ftimple Unity 
towards the right hand, rext Hundreds , next 


' ZThouſands, &c.. And fo each place ten 144 


*more tO the left hand ;. as You may ſee by the 12+ 
© ue of this number ; 75, 83 2 which is 75 th»utand 
£9 3 8 
* Andas this increaſeth towards the left hand, 
6 a Decuple proportion, ſo-may all parts or fra- 
tions of any whole thing decreaſe from Unity 
In the ſame proportion towards the left 3 as that 
'#fter Unity to be Unity into '0 parts, the next 
Jato 102 parts, Pe, and though we. in England 
3 B 4 do. 
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do not divide our money, or meaſures into theſe $, 3: 
parts, yet to make Arithnetick eafie, we tur FO#t 
Gur accounts into it : And for the better under... 
ſtanding hereof, take notice that at Kome their 7 
money canizits iv Ducats, julioz, Baioccgs : Du. 33 
cats js their Integer or whole Unite ; ten Juli 3 
makes a Dacat, and ten Raioccas a Julio : Sv that ® h 
to expreſs 35 Ducats, 8 Jualios, and 7 Batoccay, 5 
rey ſet them thus 3 35, 87 that in reſpect of Jy. 8 PE 
lios it is = of Baioccas 57 parts of a Ducat; Shan 
This is the true Decimal Arith netick or Naty. *Þne, 
ral : But to break into other parts is inartificial, "pon 
as 7 imagines the Whole divided into 3 parts. -* ot t 
2. Addition whether whole or parts take Te 
the genera! Summ, and Subſtraſtion the dit. F,. 1 
357,28 rence ; keeping certain , that, ; 
Ex. 92,9 Unite be kept uider Unite: H,, , 
215,89 Suppoſe rhe Ex. here Ducats, 'B 4 b 
2781,51 Ju-an1 Ba. the ſumm would be:Þ i. | 
3547 Ducats, 3 Juli»s, andV! iT. - 


5 


(a) $5739 Baioccas. E 
Ex, From 562 Ducats, 8 Jul. and 4 Ba. take 'F Be 
3.51 Duc. 2 Jul and 7 Baioc. Me v6 


Afﬀeer SubſtraQtion there re- '% _ 
Ex. 552,84 mains 181 Duc, 5 Jul. and? *$and 
381,:— Bai. : 


pp OF theſe Parts no more; if 14, 

181,57 any Gentlemen or other, efp&_ 5 "- 
civly Ladies, that deſire to look into their dif” $44 | 
burſements, or layings out, and yet have not &o.in 
tine ro pradtiſe in numbers, they may from Mr. $q,ub 
Hamphrey Adamſon dwelling near Turn-ſtile in $1, 4 


that will ſhew them to play Addition and” 
SubſtraQtion in 1. s. d. and whole Nambers, 
without Pen, nk, or help of Memory z which 
were the invention of that worthy Perſon, and 7 
QGrnament of his Country, Sir Samuel Moreland 
Baronet, 3. Muk F 


H-lb-wrn, have thoſe incomparable Inftruments, A 


$30 
ages 
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S 3: Multiplication by memory is fit-for tho 
Fhat have conſtaot praftice , tut: for certainty 
:. And eaſe no iavention ever came near that of the 
i MF ord Nepair by Rods,” made” either of-Woo4 
"Sf lvory, Sir Samuel Moreland bas devied a 
yz Peat %a7 upon Cireles, bat vaſtly chargeable, nd 
hat has been the reaſon why they have not beer 
2ÞÞ well known. I have at laſt clothed ticks with 
T apers printed, and at very eafie charge they 
"Fre to be had ready varniſhed, better for: uſe 
han made of Silver, and 14 with this Book as 
» ne, with one >r more paper: ready t> be paſted 
|, *Þpon ſticks, jif ihe Box [ſhould be loſt, and can- 
Mot be falſe. . 


ww. 
oY 


*Z Todouble or treble a number will be found 
FeadJy by any one, as to double 7584, ſay twice 
# is 8, twice $ is 16, ſetting down 6, and bear- 
'>Jng one in mind; twice 5 is 10, and I Icarris 
Rd is 11, fetting down 1 andcarrying 1.4 twice 
7 is 14, and 7 is 15, all Which is 15168, the ſame 
r multipl; ing by 3+ 


4 Before Tcometo the uſe of the Rods, it wHl 

de cery- fit to ſhe ” how Multiplication ma” be 
' Frought by making a Tale of the Maltipli- 
' Sand to 9 as follows : Suppoſe I would multi- 
. Þ!3 $331 by 693, 1 rake the M:ltiplicand 6832, 
' and making a line tefore it, I ſee down the Di- 
IP f5 to nine, I double it and ſet it againſt 2, [ 
$44 the firſt and fecond for 3, 1 double that 
= @oainſt 2 fir 4, add the ſecond and third for 5, 
double the 3 for 6, add rhe third and fourth for 
© double the fourth for 8, and add the fourtit 
ſ fi:th for 9; ſee the Table, 


Table X, 
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(C 22”) L 
Table X. Now. fet ' de? 
1 6831] 683zr Multiplic. the Multiplicay ? 
2 13662| 693 Mulrip'ier, and Multiplie X 


EE tos 2} 
* 27324] 61479 gainſt 3, and fail} ©0tl 
5/2 


g 341 5 [#2986 ERS —_— againſt I = 
and fet it one pla'F 

7 47317 4733383 Prodnt. _ the right hay 
s againſt 6 , and-#" 
61479 ſtill one place fw'7 
ther, as in the Ex. whereby adding all the they Cw 

Maltiplees you have the General Prodil 

4733883. You may try With leſſer numbers, a ©... 
perfect this way in an hours time. F. 
The R-ds being ſer together makes this Tab! 3y 
at one work for preſent vie», E 
Firſt then having the Box open, you are; 
the firſt fight ro--know what figures ,ftand a Þ 
each fide of the Rod ; that next to you is fit Þ 
that under it, or the ſide the Rod lies on, is tp 
complement to 9, and the figures on both ſi& 
of the Rod are ſeen at the bottom by two ſmi T 
figures under the black Line :. Suppoſe you 7 
tre Rod 6 upwards, you will know 3. te tt ga. 
mains to 9 is under, and at the bottom you wi 7 uſt 
ſee r on one ſide and $3 on the other 3 ſfoarm Þ 
glance you have four figures, kno 6, 3, 8, 1 JF 
and this is proper to each Rod, and muſt be per; 
ietly learat. From hence you miy find, that 
Rods have all the Digits four times. over, thi”. 
is four 1, four 2, four 3. four 4, &c, — 
Having learnt quickly to fiod a Figure, tt ' 
next is fo place the Multiplicand upon the Rod, : 
ſuppo'e in the Ex. 683r, I find theſe 4 figur- 
as befare, and placing 6 next the Index ( fixtit | 
the Box) then 3, then 3 and 1 ; the Digits an / 
then Tavulated , and againſt erery Digit inti 738 
Index you have the very ſame figures 3s in th; ( 
, Tadt's 
FA 


d- a 
2, 

£228 
13 
FR 
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*F able aforegoing, to be found with this caution, 
Hat you begin at the right hand, and taking 
We firſt the fingle figure that ſtands in a tri» 
bole, afrer that you muſt take the twO figures 
at ſtand in the Rombus, if there be two, and 
both be under 10 write the ſumm down as 
ane figure , if above 1o write the furpluſage 
dove 10 down, and carry one to the next cell, 
t all will be better ſeen from the Rods them- 
ves than 100 times from words : See the 
&r| Figure) in the laft page,where you will find 
We former number 683 1 on the top, and againſt 
Þ# ( which is two times the number ) you have 
8 the Triangle firſt 2, then in the next Rom- 
ps 6, next 2 and 1 , which you fet down 
W 3, laſt r, which makes 23662 as inthe for- 
r Table; next fix times is firſt 6, then $8, then 
Wandr)=g, then (6 and 4) =o, then(3 and 
D = 4; fo the whole will be 40986, and nine 
mes will be 9, 7, (2 and 2)4, (4and7) 1, 
&5 and 1) 6, (651479) as inthe Table before; a 
mall labour will make you read theRods as quick 
B you may ſee them in the Table,either backward 
& forward. 

2 Ifthere be any decimal parts in the one or both 
Wd or Mr, tell their number of placcs, for there 
Duſt be as many places cut off by the diftin&ion 
© verein both. 

Maltiply 37, 5, that is 37 Duc, and 5 Jul. by 
#5, 97, that is 15 Duc. and 9 Jul, and 1B. You 
; Mall have the ProduQt 596, 625 , that is 596 
-Duc. 6 Jul, 2 Baioccas anda half; there are 3 


, Grin cut off becauſe thero was 1 in the Multi- 
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| Wicand,, and 2 in the Multiplier. 
Z 4- Diviſion has no more difficulty than for- 
Þerly, tabylate the Diviſer on the Rods, one 
Example will be ſufficient ; let the Dividend be 
#733833, the Produ@t in the former Example, 

t 6832 be the Diviſor to be tabulated - hs 


, 
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Rods, You have the Multiplying of it to 9 be 
which 1s here repeated. 


Enid ther 
A thar 


I 683 I Dlviſor Dividend Quotient +4 
0519665: " 6T;47 4733053 69; Ft 
3 20493 40986* . { ” 5, 
4127324 63528 "8 

5 $4T55 61479 L 
7 478:7 29493 __ 

S] 54648 —_— 

9151479 | 


>» for 

The Table of the Divifor ſtands for the Roh Ipric 
firſt, I ſee that 633 r will not be in 4733, thers 2 
fore you muſt go 5 places; then looking on th 
Rods, or in. the Table far a number that is equi. ? 
ar next leſs to 47333, I find it to ve 409% © 


A 
+. 


that is 6 times the Diviſor, I ſet'6 in the Qu 


+ 


tient , and ſubſtrat 42986 from the figury #815 
above, reſts 6352, to which I add 8 the nexth ſer i 
gure of the Dividend, and ſeek again upon th *twi 
Rods or Table for it, or the next lefs, which| ter 1 
find t» be 9 times, I ſet 9 in the Quotient an "*the: 
take 61479 plac'd as in the Example, and ſub Swhi 
ſtrat ir, remains 2049, to which I add 3 th #5 i 
laſt figure, and work as before ſaid, 3 times car. © mai 
ries alt away and nothing remaias, the Quotien *laſt 
being G93. , + ſer 

For Decimal parts there muſt be as many ply 5 wot 
ces in the Divifor and Quotient as are in the Di # whi 
vidend, in this Example. + > nun 


3 but 
15,91) 555,625 (37,5 In the Dividen #Qio 
477 3” there are 3 places, it +} cee; 


2930.” the Diviſor 2, there + 6 
11127 . fore the Quot. mul eve 
GEDSN ha"e 23 decinal plat Ro 
7955 which is 37 Ducats, 8 7 
__ 7955 5 Julios 5 and in cal 
40" there* 


Bo. 
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#2 there be no Decimal, or fewer in the Dividend 

than Diviſor, put as many Cyphers as you pleaſe 
Zafrer the Dividend, which are decimal places, 
Sandif you find that there be defett in the Quo- 
*Ztient, put Cyohers before it, to ſupply the places. 
3 5, ExtraQion of the ſquare Root has ſome 
7 difference, but not much, from Diviſion. (r.) 
Point each other figure beginning with the laſt, 
24s in the Example, 6, 5, and 7, wiich ſhews there 
will he 3 figures in the Root (2.) Takethe Rod 


X IF 


F 
n 


25 at the rop ſquare , and $71535 (756 
\ os 


> for the figures the firſt IE 
k Fprick (57) you will find49 14) my 
+ Meareſt,ſet 7 in the Quotient, 
bh wand fabſtratt 49' from 57, 159) 90936 


Freſts 8, (3) To this re- 5236 
{ Zmainder (8 ) add the next 
6 I two figures to the next prick ( 15 ) makes it 
« *815, (4) double the Quotient 7, viz. 14, and 
6 *ſer it upon the Rods, and place thoſe Rods be- 
ly *twixt the Index and ſquare Rod, each time af- 
1 ter the firſt work : Seek then upon the Rods for 
i *the next leſs or equal number to the figures 815, 
þ Iwhich 1 find to be 725, that i; 5 times; ſetting 
#5 in the Quotient, ſabſtrat, and to the Re- 
. © mainder add 2 places to the next point ( 35; ) 
n'_*laſtly, double the Quotient 75, which is 150, 
; ſet this' betwixt the Index and ſquare Rod, and 
+ 5 work as before, you will find the Root 756, 
i £ which multiplied by it ſelf produceth the uare 
: > number 571536. If your Root be not perfet, 
5 but ſomething remains after the laſt ſu>ſitra- 
i > Qion ; add Cyphers to the ſquare and pro- 
| +2 ceed. 
+ » 6, ExtraQion of the Cube Root ; (1.) point 
' 7every third figure from the laſt, ſet the Cube 
;- Rod that hath Cu. on the head, to the Index in 
FE 7 C the 
'Þ 
ef 


3 


Ke” 


(26 ) 
the Box, ſeek the next leſs on the Rod, whig 
wY the Exampie 6 z,tha*® 

s 4 tires, ſet 4 inath © 
91733351 (451, os and ſubſtrad, 7 

oy reits 27, to which add 


43) 27733 figures to the next poir 
24125 the ſumm is 27733. (2) 
300 Square the figure foundy ® 
— the Quotient and trip} 3 7, 
27125 it renery rag be iy 
0 60885r each time) for a Divi 2 
ge mm which ſet betwixt the 1.7 
__— _ and Cube Rod , + *#$Sub 


235 this being 
608851 the QvodMwltpy | ki: 

y it 2elf makes 16, ay”? 
that multiplied by 3 had. = 48, which on. > 
Rods I place in the Box betwixt the Index as 
Cube Rod for a Diviſor. (3) Seek a Quotia |}; of 
which will be found 5, which fer down , a ” the 
the _— anſwering 24125 place as Ts 


_ and pi 45, and | matriphiog iy 4 


wakes r35, which ſet one won Laan _ 4s 6! 
whole 6peSt, 6 » fo that nothiz 4 
thing remain add OI s, , 3 be af a figure, wer : bo 
-will give a Deci ri 
Thy : a 


4 


3 Y 
[ - by 4 
G4 


this (37) 
thi} Thus much with a little praQiſe, and that 
? te" "the Boxes are to be had with rhe Book will ren- 
Qt; er all General, and it would too much avg- 

nent this ſmall Volumn, to teach the uſe and ma« 
dining of Duodecimal Rods, Sexagenary for the 
2 Fold Aſtronomy, and Centelimal, all which works 
oy two figures at Once, 


«A 


= 7. Nepaires Rods will reach to great Nume 


104; Fbers but for Numbers under 100000, the ſaid 
ſn Sworthy Lord invented a far eaſier way to pers 
bZform Multiplication by Addition, Diviſton by 
ZZSubſtraQtion , ExtraQtion of the ſquare ard: 
Cube Roots by halving or triſeQing, and. all this 
*by certain Numbers in a Table called Loga- 
Srithms, Printed at the end of the Book, where- 
* in the firſt page all Log. anſvering to all num- 
# ber: under 100 are ealily found, vis, the Lop.. 
; of 38 is 1.579983, of 72 is 1.857332, ©c. IF 
; the number conſiſts of 3 places, th:t is a num» 
ber under 1020 , look far the number in the 
Table under N, and the Log. is found in the 
Column wnder o, fo the Log- of 349 is .5428:5, 
of 893, is .g5085t, If the number be of 4 places 
and under 10000, ſeek the 3 firſt figures under 
N, as before; and the laſt figure on the rop, under 
+ which in that Column lineally againſ the firſt 3 
figures you have tie Log. As for Example; The 
: Log of 3583 is :554247, finding 338 under N. 
+ againſt wiich in the Column under 3, is that- 
* Log. fo the Leg. of 4268 js 630224 , of 9546, 
is :979827. ; But if the number be above rov0g 
and under 100500, you muſt find it-by the diffe- 
rence, and Table of Parts Proportionals Prinr- 
= ed at the end of the Table of Log. tus ; if 
- theLogp. of 34786 be ſought, firſt ſeek the Log. 
+ of 359$. which will be 553649, and the com- 
-* mondifference under D, 121 3 with this diffe- 
 Tence enter the Table of Parts proportional , 
Z; andgndizi in the firſt Column under D, and 
of C 2. then - 
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C 23) 3 
then lineally again that number, and under 
the laſt figure of the laſt place of the nuabe f N 
75786, found at the head in the 7th Column you 4 
will find 72, which added to the Log, of 75%.4 
vie, $5349 makes $33721 ibe Log. of 73786, 
Now befcre we proceed © find Numbers at 
ſwering ro Log. it %ill be fit to ſhew you i.ha 3 
+ meant by the firſt figure placed to the Giſt 109 4 
Log. which Mr. Briggs called a CharaQeriſtich © 
or index, Which repreſent the diſtance of the 
firſt fipure 5f any whole number from Unity, » 
whole Index is a Cypher or © 3 and fo the In 9; 


- A ; Bpive 
dex of Tens is .I, of 100 is 2, of 1coo is z * gia 
and as in thisl ine | 43 210. bt} 


in this Number 687325 the Index of 5 is 0, .-, x 
7 is 3, of 6 is 5; But of Decinal parts s * dex 
proceeds the other way 5 as that of ten part © jnd 
3s T, of 100 parts is ©, as in this Line 3,5781, © ſhe 
the Index of 2 5 0, of 5 is F, of Sis F, of | tyni 
1is 7, or «Fer toe propoſal of. Mr.. Chrifts,. . 

pher Tewnle'y take their Complements to 103 ay; 35» 
inſtead of F take B, of T take T, of F take © 5.+5 
F, which will mak- the Addiction and Sabſtra. © T,y 
ction moreeatieand plain; if the former be uſed -* exa 
jer it be called tle firſt, ifthe latter, the ſecond * pla 


manner, FEED 1: 4Pp 
210 F2343E. Index the firſt warv., fer 

Ofindices 378, 235*89 Number, 7 dif 
210 387834 Index the 2d, way, 2 fot 

; 3 Di 


Haring laid down the grounds for the Ins | * Lir 
dices, or the firſt figure in each Log. the abſo- © the 
Inte 1 op. will readily be fer doin, making the 2 thi 
firſt fgure the Index of the firſt figure of the © 
number 5 as the Log. of 5784 firſt the Log, in © 1e' 
tbe Table, is 762228 , the Index of the firſt fo © th 
gureofrie number 5 is 3, ſo the abſolute Log. is | 
1.36522 - E: th 


(29) 


| Lop. 
B78,4—2.762228 0 $o that the Log. is the 


$57,84—1.762228 Same, but the Index of 
6 5,784 -— 0.762228 JJ the firſt figure altererh. 
- 2, $784——53 762228 In pure parts the t og, 
ich 2 05784 --- 8.762228 Wis the (ane but the Ind. 
wa 2,005784---5.762228  altereth after the 2. war. 


Z Now to find the number anſwering to a Log, 
®piven , omitting the Index 5 ſeek the reſt (1x 
+ *places in the Table of Log. and where you fhnd 
=the ſumm, or neareſt tie numbers in the Mar- 
gent N. and over that Colymn will make out 
+4 places; The Log, 3.544221 omitting the In- 
& dex 3, I find 544821 to anſwer 35c6, and the 
62 Index ſhews they are all integers» the Index 
>= ſhewing the firſt figure to 'be the third from 
- Unity 63 © the Log. 1.544821, wuld thew 
s 

1 


at 


35, 06, thatis35 Integers, and 20 pxrts, and 
3.544321, ,3506 all Decimal parts, and 
= T,3448:1. .03506 parts, But if the Log. be nor 
|: exattly to be found, and that you defire to have 
} > places to fi-e figures, firſt, fiad the number to 
*> & places as before, with noting the common dif. 
ference under D on the {ide-, and taking the 
; difference betwixt the Lig. given and the i opg.. 
; found in the Table, then ſeeking eve Common | 
Difference in the Table of Prop. parts in that 
* Linc find out the difference of the Log- and over 
= the head you have the fifth figure, Example of 
© this Log. 2.543612 , the Log. next leſs is 
7 $43571 anſwering to 3496, the common diffe- 
= rence is I24, the diff. of the Log. is 41, which in. 
: the Table of prop. parts againſt 124 gives 3, fo 
; that the abſolute number is 34963, and becauſle- 
: the index is3, is 34963. ap 
; C. 3, *Adgition: 


C39) 
F Addition of two or more Log. 


I 
8 
625738 

EW 
42""Y 


If cre Indices be both (or 211) Integers or whoh | 
add them without any more. Hf 


F-:vS 


If the Indices be ſome Integer:, ſome parts,th # 7 
3:,be unlike, if the Index up9n adding, be 10 3} par 
above, caſtaway 10, the Remainder is the Indy” F6,e 


of Integers, if under 10 Decimal parts. Zifu 
If the Indices be both Decimal -parts,and ifad #3, he 
ded be under 10, add 10 to the ſame, if juſtin; 
then ©, if above to caſt 19 away ; the Ind. thy"; 
gotten is always of Decimal parts. 4 


2 057821 2.237242 5,397941 7.975061: 7 
7.583210 5.875062 53,875062 ÞT,698994 7 
3.64103r $:692971 3,373003 T.574033. 7 

0.814275 - 


$ubſtraion of Log.. 


If the Indices be whole, then as before. $- 
If the Indices be either of them, or both deci. 
mal parts, ſet them one over another, then if the 
higher be a.ſmaller figure than the lower add 18 765 
to it, and obſerve whether thc higher be of great- Sg 
er value than the lower, if ſo the Remainder will 4 To 
be Iategers, if not decimal parts.. "dhe 


2.033421 yp.875062 3.875062 1,235781 |} 
3.875062 2.03342t F.574031 3.572141 
2.158359, 7.841641 1,30103t 7.665640, -: 
kt: 

The Log. of a-Fration is found by ſubſtrate 
bog the Log. of the Denominator from the Log, 4 + 
of the Numerator : ſomerines it is found ne-", © 
ceſſary to multiply a Log. by 2} 3, 4, &@c. which. 
ifit be an Index of parts, obſerve that you uſe | © 
the forger Indices, viz for the firſt part 6 


| C3») 
FF, #c. and that in multiplying the figure- 
= vexrthe Ind. the Tens are affirmative, and are 
| \&to be deducted out of the Product of the Indices 
; Zof parts. 
hz # To divide a Log. of - 
"parts, if the Index be $.54321t T-987214 
"Seven it is ordinary , but i AT 
 "Zif uneven, then add to F.,62963z3 F.936070 
a6 *Zthe Ind. ſo many Unitcs 
Fill it may be divided, ſetting the Quot; down for- 
Fa new Index, augmenting the next figure by ſo. 
Zmany times 20 as you added to the firſt, 


F 


1: F 3) 2.321412 3) 7.232151 
2 36 E.449470 3.744050 


rf [4 The Admirable uſes of the Log. Table. 


'1 To multiply one number by any other, 
> AddtheLogarithms of the Numbers, the ſumm 
85 the Log. of the ProduQ. 


NN. Lcg. 
© 32---1,50OFi5o $,12 ©,709265}52X32=166, 
© $3---1.716903 1,55 0.190332||% 5,12 X 1,55 


ER — 

© 654.3.221153 7.9360 0.899597|=7,9350. 

it 3 To divide one Number by another is to ſubſtract 
dhe Log. of the Diviſor from the Log. of the Di» 

- widend. 

ah 

A 


N. L. N- | 
ividend 9286-. 3.862489 || ,4512--8.6543 69 
iviſfor 33 -T.505150 20315--F,498311 


Y | Kwotient 227, 8. 2.357339 |} 14,32--1,156058 


' 7 Toextradt the ſquare Root of any. Number is 
T: to half the Log- of that N. or divide it by 2 , the 
. | Quotient Log: is the L. of the Root; and to ex» 
"traQ the Cube Root to divide it by 3» 


t 
J 


©, 7 
"Ir 


C32) b 
Number 75$32— 4.879852 4.87984, 2. 
Divided by 2) 2.439926 3) 1. 266%  - 
Square Root 295,37 Cube Root is 42,329 
To find a mean Proportional betwixt 2 _ 
bers, is to add the Log. of them together, an © 
take balif; "F 


LS) 4 
_ - 


. 
's 
4a 


r 


L 


The aumbers-are F--4 ws | 


Pe ON TE © 

{/Z 2.158362 £ 

Tie middle proportional 12. l|21,079181 ih 
E 1. 

E 2 


To find 2, 3, 4, 5, &c, mean proportions: | 
betwixt any two numbers, take their differen Þ 
and divide it by a number more by one tha 
the.number of means deſired, as if 3 means 4d. | 
vide it by 4, &c. this Loge.Quoticat added 1 Þ+ 
the leaſt, find; the firſt mean next it, and ſoa | 
ded to the laſt findsthe next, 4c. It is define. 
to have 3 mean Proportionals betwixt 4 and 6'F 
the Log. of 4 is 0.602060, of 64 1.8961%0;Þ 


theſe two added makes 1.2-4120, the #9 


0.391030, which added to the Log. of 4 m-ke F 
0.903090, the Log. 6f 8 the ficſt mean, and agii 
added gives 1.204120 theLog. of 16, and agai f-— 
the Log. of 32 which 8.16,32.arec the three mea: ; 
betwixt 4 and 64, F 0 
8. Of Reduttjon. . Greater names are broug! |” 
lower by Multiplication ; as Pounds are brougl Þ | 
to Farthings by multiplying a Pound by 20. 1; Þ#- 
and 4. and back again by dividing by 4. 12. ani 
20. Ordinary FraQtions are reduced into DeciFF 
ma!s by multiplying the Numerator by 159 ori > 
thouſand, and dividing the Produdt by the Dv4 - 
nominator.. = $2 
- Henceare all the FraQtions of mony, well 


ES. 


» ond X ” 
REA and 


_ 
—_ 
wm wow | = Oy d | ous ww 


Wor F457 


8 
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ne, Fe. turned into Decimals, as follows ;; 
4 "F:>le [..of x 1. Integer, The half of illings i is 
7 { the decimal, as of 36 $.s [8, of 6s. is [3, of IT 
in. S is [S5) of 1 $- 1953 3 and note in generals once 
ax br all, that 4 ofany thing is [25 2 [5 and Z 4 175 
V; DECIMAL TABLES. 
=” ng .Coyn 1,1, Int.' 19 039583 
FS Tablel, 18 0375 
p — 17 «035416 
6 11 | 045833 | 16 | .033333 | 
Ja = yoo - As JEN 
mw 3 | 1533323 * j eT 
ba b 7 229166 I3 027083 | 
6&F -5 25 12 "025 
þ CW —— —_ Pane ppm It +0229 6 
i | : _ | 10 | .020833 
= IOG:E —— 
We” 2 [o 0125 9 vIS75, 
by 2 09233 8 016666 
OW. x | COATS 7 014583 
E—_ ——— 6 0125 
= 1.3 231Z 
wy ; 202083 5 «910416 
4 1 001071 4 | 208333, 
ai [5 | 3 «20625 
aw FTroy weigh: Int. r.. oz, - 204-1566 
E T 002083 
G P nny weight the PL, Table IIE. Averdup. 
1: $81b pill, Tab. I, | jB"4a werght 112 C, 1, 
n þ- lib. 
i'4 Þ 27 22441071 
F> 23 ©47916 26 2232142 
222 | 045833 25 | 223314 
$21 294375 24 .214285 
+ 20 041666 23 -205387 
.196.428 
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29 1875 quart, 
2r 178571 000418 || 
, 2 000279 |» 
13 LT ,1 | .ooorgg ol 
17 .r51785 Table [V, Averd. tit y Ml 
16 142857 weight Int, 11, | 
rs (133928 oun, _ 
t | nx IS 9375 | 
= tm #- Soon 
12 $10714.2 12 _ 
It 098214 a, "6875 
= EgoEs 10 625 
080357 — 
: 071428 2 mY 
0635 , 
5 053571 7 pig 
$ +0 44643 "| $4 
«035714 
: 026785 4+ pe 6a 
—_ 008928 I £625 p 
OUN. En - 
| nn jo 5 | ctr 
. 007254 I4 | .054687 
y 006696 3 -05078 
8 yu a I2 045875 + 
ir «00613 "_ 042968 
70 005385 10 ,239062 | 
,005023 yy 
9 03515 
; m— 8 | 03125 3 
G ——_ 7 «027343 Þ s, + An 
022790 6 | «023437 Foun 
IM Wt 4 5_| +1953! Fad. 1 
002232 : 
2 | «001674 4 | pw. Rl : _ 
2 001116 4 8 oo7hn 
ky 020558 - , 


« quarter + | +333333 . 
i es || 5| 3 
7 : 2 001953 2 156656 
be I .000976 Z ,0833 33 
able V. Meaſur: Gal. 7" 0625 
yn or Nuar, the [nt. 2 041566 
2F 7 375 r | .o20833 
6 75 - quar. .or0416 
62 
P $ : Table VII. Decimals| 
3 $375 of 4 Tear, 
2 +25 Months 
—Þ 2 125 I +0833 34 
quarter q ted 
| 3 | .09375 Hh 2 
2 ,0625 6 -FO 
r | .oz125 DANI. - 

HS Days \ 
Frable vI- Inchet # - 0927397 
zF Dec. of 8 Foot, 2 »0054795 
-Pnches 3 .coBar9y, 

—2 «916666 4 j} 2035 g 
-F 20 $33333 5 0136 

| 8 LY | "075 | 6 0164386 

/ # $ } 4666666 7 0191784 

1 $ 7 | 583333 6] 0219182 

FF 6 5 «0246579 

SS F 416666 | = 

2 SE: hg 

613 Theuſesof the Decimal Tabler. 

3 *s Any parts of money, weight or meaſure given, 

7 + You may turn into Decimals, ar contre, 3. |. r5 x. 

1 


ol av 


Fx) 
FE 


bt d. +- 3, 98134, for 95% = 17s. y d;= 
P3966, aud 2 ,00208, jnall 3 1, ,738124, A. 
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-gain, 16C. z. t7 LL Averd. weight = 16, gout, 7 ter: 
If Decimals be to be turned into their naturg ty, 


again, as 37 1» 35692, firſt 37 1. is the Integer, 2 
then 55 of the firſt 2 figures will be 11 :. and the 32! 
remainder ,0192 will be 5 d, 2, PE ll 
9. A'ſbort Specimen of Frations for the bette ® 
remembring the Rules of 3 
| 36) 54 (1 - oh 
(:.) of the great Ex.ot3* 36 C.M.18) 26 ( bb 
Co:nmon meaſure 54 18) 36 (2 54 iP 
14 "A 


Is, = F 
(2) ReduQtion 6) F 7 5 14 Mit 
12 13 gre—and— 58, b 

$. 3 36 

36 | 


A 


3. Frattions of fraQtions F of 5 of — _ T7 


+. Addition $% _ 15 + 14=29 $15 
of fraCtions reduced ; — Sha 35 I . 


> 4, 8 4 N2/1 
5. Multiplicat. ——K—=+(6) Divic) (- p 
; SS: WW { SE gov 


10, Of Progreſitons and Combinations- 


r, Geometrical progreſſion that begins wit } 
Unity, you may come at any term of it by mub*: 
tiplying the Log. of the ſecond term by th ©: 
number of fo many places,' 2s' the diftance te_ 2. 
quires leſs, 1. Ex. in a progreſlion that is" dov* 
ble, having 1.-and the ſecond term 2, and yo 
detire the 8 term, multiply the Log. of 2 by73. 
it gives you 2410731. the Log.:.of 129, thei 


(37) 


* term and this holds if the firſt term be not Uni. 
, = ty, if you take the Log. of the Rati>, 
© * 2. Combination of things may differ many 
ways; Twoonly are here conlidered : (7,) In 
—#the changing .their pobition , as in ringing of 
Zbells, the other ia tie matter or ſubſtance; for 
the firſt ſer down a Series of numbers from Uni- 
ty, multiply 1 by 2 ſhews As 
22 things, can be changed 1,2,3, 4, $, 6, 
Hawice : again 2 Xx3Z= 6s 2,6, 24, 129, 729, 
"Fhews three things' my 
*Zchanpe 6 times, 4 may change 24, and 5 122, 
For the ſecond, ſuppoſe a b c be effentially 
| Bifferent a Ternary 5 There are three Unites, 
s, b, c. three Binaries, ab, br, ac, and one ter- 
| mary abc. and fo many Combinations there may 
" #þe and no more. 
> Now to find out the Combinations it is ealily 
done by the poſterior Table in Mr. Oughtreds 
\ Clavis Math, p. (37) he calls it (plena bec mie 
Feriis pul. b-rrimas Tabula) 1 fay the numbers 
"Fet by the Species ſhew the Combinations de- 
i Fired, only one of the extreme Unites muſt be 
Hefr out, and the obtaining thoſe numbers is 
Fhus ; ſet down Unity, then repeat two Unites 
2$nd leave one ſpace , and 
Shen 2 ſpaces, 3,4, ©c. the I 


!! Jatermediate are filled b 1.2.1, 
g#dding the numbers on ei- 1.3 3.1. 
$'1er fide ſtanding above, as I.4.6.4.T. 

4 To wake up the loweſt row 1,.5.19.10.5.l. 


+ + =5 ſtanding next a- @c. 


1 Þ ve on either fide,q + 6= 
hn 39» ©c. then leaving out the Unites on the 
We ight hand: tt <-> > » =1 
ws STA B43 coococcoccucss = 
pF. atter be 3, 3]3 +3 +1 © © © 0-0 6 c _— 
6 _ 4h +6+4+1-.-. - - 24 
My Unites, 3 $]5 410 $19 +5 +1 - 31, 
A © c, D Bing- 


—_ 


| 
j 1 
| 
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C38) Iz 
Bivaries, and 1 Ternary, in all7 Combination,” 7 T 


tf the matter be 4, there may be 4 Unites, 6” x} 


Binaries, 4 Ternary, and 1 Quaternary,15 = @e, -© 

11, Of Froportion, Dire(t is when more 1 + 
quires more, and Jeſs leſs : This. is called th; 
Golden Rule, when 3 humbers are given to fag © 
a fourth, and requires that the ſecond and thir{ 


terms be multiplied together, and the firſt ©; 
vide that ProduGt, the Quotient ſhe: s the I 


fwer : Ex. If 5 yards of any thing coſt 15, 3 
what ſhall 45 yards coft? An.6 h. 15s. for is, 2 
ting them down thus ; 5.15 !! 45. 45 X 152 
E75 and 5) 675 (135 =61. 158. *9 
The Back Rule requires the firſt and ſcori - 
to be multiplied, and that the third divide the _ 
Produtt. Ard this Rule is knowo, becauſe thi - 
more Will require leſs, or leſs more. Ex, If * 
horſes eat 5 pecks of oats in 3 days, $® horſes wi ©. 
eat 5 pecks in a leſſer time. - 
The Double Golden Rule, or Ruleof 5 Nun 
bers is of great uſe in many reſpeQs, and ther 
fore as it is ealily explained in Moores Arii 
take it from thence : [et that which is the pri } 
Cipal cauſe of Iofs or gain, intereſt, ation, &: 
be put in the firſt place ; that which betokent 
Time, diſtance of Place, 7c. be in the ſeco 
Place, and the remaining in the third; und 
this Conditional part place the two other ters 
each under his like 3 and there will be a blat / 
to fapply under one of thoſe above, either w _. 
der the firſt, ſecond, or third. Ex. If one bu + 
dred pound in 12 months gain 61. (this jt * 
Conditional part ) what ſhall 5o 1. pet in; 
months, place them doin as in the Rule; = 7 
here the blank is under t> 


WW wat third term, but if the deman 
300, 12, 6 ], had been, in how mu 
5% 3, moneths would 5o 1. ba 


g'ined 15 $, or if 109,1 | 
I2 mon * 


(39): 


22 72 months gain 6 1, what ſhall the principal be, 
= thatin 3 rnonths would gain 15 £5 in theſe two 
=> laſt caſes the blank would have been under the 
#Zfirt or ſecond terms, there are but the(e Caſes 5 
*ZRule 1, If the blank be under tve third term, 
227 multiply the three laſt for a Dividend, and the 
NZtwo firſt for a DiviOr, the Quotient of theſe 
Eoives the fixth 3; 5X50X3=900 and 3 7 
$1200 now 1299 ) 9290,0 (,75=15 s. Bit if 
the blank fall under the firſt or ſecond rerm 
then the rule will bez Maltiply the firſt, ſecond 
Zand laſt for a Dividend, and the third 2nd fourth 
for a Diviſor, the Quotient is an Anſier - This 
of(” {Rule ſhews fimple Intereſt, and a'l betorgs to 
tha Cit with eaſe, avd was thus found, Set wita Mr. 
tha TMemn, P. T. G. for the principal 1ime , ond 
If JGaine in- the Conditions, and p- t. g & "7 ans 


Gp 
wit wil be P.G.: : p. =? and T. = : 5h. 


un 
G 
el! Lot g. So that multiplying the 3 laſt for 


t& _;Dividend, and 2 firſt for Diviſor is the feſt 


(oh 

a {Rule, and becauſe 2 =g. it will be Gpt 
0" "* Po TPeg 
Wi —=TP hereforet = —— andy = ——— 
mY gt ereto 5G: and p gue 
a © which is the ſecond Rule, 

wu +. 

ww 12. To any two Numbers, to find a third in 
tt. *eontinual proportion, Rule, Square the ſecond 
n! - and divide it by the firſt. 
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Rules of Pra&tice, J.; 
I N |” ro 
ARITHMETICKS 


For Intereſt, plain and ſpherical Triangls * 
Meaſuring of Plains, Solids, Cireles an 
Spheres, Gaging , Fortification, Guy | 
zery, Aſtronomy, Dyalling, making d 
Watches and Movements, Geography, * 
Navigation. | 


.1.N Ules of Praftice in Arithmerick « 61 © ſe 
y R learn to half a number from the lefty whe 
the right ſpeedily 3, As for Ex, $431076, th 6— 
half is 4225539, beginning with 8 take 4 dF ! 
4 take 2, theſe are even and eaſies butfory 7" 
take 7, and carry 10 to the next, which is ty, goo! 
I rake 5 remains 10, then for thes, I rake i - 
and fer downs, for 7, 3, and for 16, 8, Thi © 
brings ſhillings inte pownds by cutring off the lat * 
figure,and taking the half of the reſtzthus 78464 
make 3921, 68.&c. | a 

2. Becauſe that 13 pence make a ſhilling, | _ 
will be well to be expert in Multlplying or Dh _ 
viding by 12 : A ſmall paper of duodecini - 
Arith. was 3t years {mce drawn up at the de 32" 
fire of Sir Reb, Long, and it ſeeme admirabt ©; 
vith .wiat eaſe and fewvneſs of figures, thi - 
Arithmetick will Work all meaſures by foot ant 
inches, and 12 parts for the inch, and for ſhib #4 
lings and pence, and I: parts of a penny : Her 
muſt two figures or digits be added, viz, x fy 7 
0 , and n for eleven, the Account will þ 
Unites, Dozens, Grofles, &c, and the parts wil 
diminif + 


Z Inthe firſt operation, 3t 
236—18, for which ſer down 
=ZcCthe. ove cplus above 12) 
*Fand carry one; then 3+9— 
-327,and 1 Icarried makes 28, 
for which Iſet down 4the 0- 
Fyerplus above 125 and carry 
2, the 12s in 23; then 342 
F—6,and 642 <8, the which 
21 I ſet down. Then I come to 
the Multiplier 2,and a: 2+ 
26—12,Iſet down o and car- 
o« Fy 33 then 29:18, and 18 
yy F119 , for vhich I (ct 


th Thirdly, I take the q 
multiplier 3,and fay - 


down 6 carry T;then 
, 8Tt9g—27, and 2 7+1+ 
»  —28, for which I ſet” 
down 4 and carry 2, 
i, ben 3f3=6,and 6+ 
" 22—=8, &c. which- 
% three Produdts Iadd 
1 Carrying 1 for every , 
twelve and ſetting-: 
ps down the overplus,ſa - 
2K the ſolidit; of the - 
;, ole Marble 6 do- 
x . 788 and one foot, 08 


2 miniſh accordingly : But here is not room t6 
Zexplain it, take an Example : A piece of black 


. {Marble 2 feet 9 inches and 7 broad; 3 & 2 inc. 
* ra deep and.3 foot 3 inch. long, how many feet ? 
e nd what rate at I 5.3 d. 7 per foot: 


(1) 0p.2:55 (2 9p.) 
3:23 


846 61,4 
579 13,6 
846 308g 
$:x945 1640 
813. 614 

22 84. 
$'T23 7x:380 
61:4x494 2.8 d. 


> down 7 and carry 1, and ſay 2#2—4, and 4fI—= 
8 52 Which I fet down. Thi, Table of twelves,or 
b- illings and pence is to be 
A Fr onlrt ang ſetting * got IIS 
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b: 

73 ſolid feet and -o and by the ſecond operatin, i +8 
the price will be 7 dozen and 10 $,tiat is 9451 
dz, 3 
3- The Aliquot or even parts of ſhillings u{ pou! 
pound sare"to be learnt, as 1d. 2 isthe g pin ie 
x d. the 12th part, 2 d. the ſixth part , 3d.th * 
3, part, 4d. the 7 part » 6d. the half of a fil} 
ling; 1 s, the 20th part,2 s. the tenth,4.s the 3 
Parts s. the 4th part,3 s. 4 d. the 6th parts 4% 
d.rhe 3dpart,and 19 s. the halfof a pound ; know'$ 
ing theſe the price of any one thing will } Fxce 

wn, if 2 1, or 1 Integer of that thing k te « 
known. At 6 d, the ounce , what comes 31: Fab 
ounces,becauſe 6d. is the 7; of 8 ſbilling.z ti xio 
hatf of 372 186 ſhillings: The praQticeyn 7 
bave in every Book. of Arith. Likewiſe you ny !* 
obſerve the even parts of other thingys- ſuppy + 
the great hundred 112 1. the half is 56 , th 
quarter 28, the eighth part is 14, the 16thpy 77 
7 5 ſo that at 54s. the C. what comes i5( > 
3-quar. and 39 pounds , the whole hundred _; 
comes to 40 1, 10 8, the Z is three fourths « - 


54 $. whieh is 40s. 42d 6 d. Laſtly , for th © 
18 1. find what 14 1. comes to, viz. 6 $. 94 
and,41.tois.11d.inall421. 19.4. 2d. } 
3. The hundred weight «hether neaty or th 
great C. which is 112 !, it will be worth «hih 
to give yon theprice of either at any ſmall raj 
the pound weight 3 Ex. at 3 d. | the pound, 
what-comes either C. to : Put the price of 
pound into farthings, viz. 14 ; for the NeatC 
account-.twice ſo many (billings , and as man) 
pence as farthings 3 and for the great C. twic |} 
ſo many ſhillings, and as many Groarts as there > 
be fartbiogs ig.the pound weight, . Ex.. 24 gh : 
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(£43) 
4s, make 23s. and 14 d. makes £95. 24, the 


Fear C. and 14 5. twice , and 14 groats makes 
22 s. and 8 d. for the great C. $0. dally ex- 


are for every penny fpent a day , one 


a nd, one ha'f pound-, one groat , and one- 


y: 5d: adayis after that rate 71.125. 19, 


#Y ſhere is conſtant uſe made .of the' great bune 
Hired, therefare I have annexed a Table, which 
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SY, Fedor [OY 


the. firſt Column contains the price of gud 


yound from 1 farthing to 2s. and in the fecond 


a have the-price of the C. weight 5 thegreafer 


4 Feures are pence, the leſſer farthings. IM rheprice 
b ceed the Table, take balf, or © of it, and dous 


or redouble the price 3 and fo ſeeking: in the- 


Table for the price of a Ce weight, you bave tho 
{p:icc of a pound or unite anſwering, 
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A'Table for buying: and ſelling by the C. weigy 


1.v. $- pr. 1p. .C. pr. lp þ-. 


1, Ss d. 


of 
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I2 
Tuns are brought to Hundreds by multip.by 20, : 


4- The-laft Note fha!l be, thatin weighing 
, the weights 1). 3 I. and 9 |. wil 


weigh all from 11, t0 134 116 3h 9.1, 728 


IS c 45 ) 


: by . 


7 " Jn 1to 60, I l.3 l. gf. 27 Il, 3s I; ah from 


®, Farthe latter end of the Book you kave a Teble 
Jr the furaming up of Commodities, the uſe is. 
in by Inſpetioa oal;. 


14"Y 6 2, Rules of PraQtice for caſtingup of Intereſt 
"Woney, whether Simple or Compound, rebates 

d values of Leaſes. 
1, Note is of ſynple Intereſt, of uſe among 
rchants, you mai kaow readily to caſt up 
"We days betwixt any two nemed times; In one- 
ſo. Fe r 35522 in twe years 739%, in three yeary 
4 19952 and likewiſe by 
- this Table to find the 
T | 334 fon, } <0 days; Ex. 4. From the 
\Þ | 326j#e, | 31 beginn!eg of the Year. 
+ 297 5; Marck] 59-1 to the 11th of 08. 04; 
235} 4yr. 99 | has 273 days, andir 


| 244\May 129 makes 234 Ex. 2. from 
184\Faxe [tg] 12th of Merch to the 16. 
153ffuly - of December, ſubtrah 
122)Aug. far2 | Mar.5gp12.—=7ifrom 
92\fepr. 12g Dec, 334 +16 = 35% 
Þ | Grioges: 273 reſts 279 dayes. Ex.3. 
# 31|Nsv. [304 From 04h of Jar.16973 
# SolDee to the Sth of Feb, 1674. . 
een 334. $ay 20+ 134 +31+3 
p 249 days. The Inter» 
| eſt for one day of one 
nd at $ pound per Centum is this Decimal 
601369836, at 6 |. per Cem, ,099164334 , 
hich are gotten by dividing 5 and 6-by 363993 
nd (© of any other : Now to find the Intereſt 
any ſfumm of money for certain days, firſt 
nd the Intereſt of one prund for rhat time, by 
Hultiplying ,0001643 84. for C per Cent, by the 
Bays; and then that produ by. the fomm of 
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money gives your defirez or eaſily if you if 
the Logarithm of #.21586217 for 6 per (a! 
or FT, 13666528 for 5 per Cent. to the [ op, 1. : 
dayes, and the Log. of the ſumm of money pn; 
poſed together, 7» oives you the Log. of the | 
tereſt ; and to rebate or to knoiv the preſe? 
worth of any ſumm due hereafter » you ng? 
hnd the Intereſt of T 1. for that time, addins 
Integer to it, and divide the ſumm propoungs 
by ir, the Quor. is the preſent worth. Heref: 
lows a Table of (imple Intereſt of 2 1, for a0y 4] 

under 10000 at 6 per Cent, M 
D M . © IE 


$i lib. 's. d-. "* T9 by 
Fl 2.452 __ "2 
6.504 7.899; ,789. 07 


9: 10.356 T1 B35) 1,183; RF | 


-— 


I 
2 
J 
4 j 13: 1.808| 1: 3 ; 780, 1,578, M.; 
5 
J 
7 


15: 5.269 | 1: | K 726] 1,972, *y . 
19: 8.712] 1: 14.671; 2.3%7; Fe z 
; Iz. 3: 0.164 | 2: 3.616, 2 761. 2 X 
$8 | 1: 6: 3.616 | 2: 7.561 3,156 47 
9 11: 9; 7,068 |} 2: 11.5061 3 550 
. The aſe of this Table j> catie ; the firſt # 
fun are days z and if uſed with the fe 

Colnmn are thouſands 3 if with the turd? . ot 
himdred: 3 if the fourth are tens, and thefi of th 
2re fingle Unices, Ex. What is the uſe of + Th 


for: 1732 dave. An, 5 $, Ls d& Gree 
? 9, 4; for »25 =xrf, 50 = 1000[g 3 3 mon: 
8] 2 & 
2f. 75 = 3 laendifyou turn oe > $ 
the Intereſt of one pound 2 of] A IT, 
found as before into deci- s 83 I 


Z 


mals, and multiply i it by the fumm propo 
3n decimals, it gives the Intereſt! of rhzt ſu 
And for equation of payments , or givi 


TE 
2 ee» 
OT 
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4 1e, as 2t 2 three Months, or at 3 ſix Months 
Wc. or Weeks, Years, or Dayes, or the like , 
Kppoſc three, 3 manths, multiply the terms 3 
Wd 3 makes 9, add the latter 3 makes 12, th, 
f whereof is the equated time, viz. 6 months_ 
the equation for 4 fix months is I5, vis 
Ws = 24 +6=30 *30is15. Tocon-, 
i de this Note of ſimple Intereſt practiſe is the 
{Wuble Go), Rule taught before, it anſwers all que. 
ons whether of the principal, time, or gain. 
#2. Of Compound Intereſt, or Intereſt upon 
"Wtereſt. The Logarithms' anſwer queſtions of 
xs nature with great eaſe; and firſt if the In- 
m Wclt be at 6 per Cent, find the Log. of 106, 
divide it by 2 for 5 Years, by & for Quarters, 
by 12 for Months, and by 36s for Dazes, and 
Kecp theſe Log. for Uſe, You have fix Welt: 
bt ons in Meores Arith, 
h Sor of 1,06 0.025396 wrought at large, the 
© Zþ Year 0.012653 following Examp.will 


l 
2 
- make all plain for 1 1.. 
; © 27 Year 0.006326 -vjz, Mr, Onghtreds 
Month 0.002r0g fix Theorems after 6 
T4 Week 0.000527 Per Cent. viz, A, By 
= - Day 0.000075 C,D,E,F., 
W_- The, 1. Þ lends to 
6 R 11. for 3 years, what muſt P receive at the end 
| of rhe rerm ? A. 

> The, 2. Þ hath owing fromR 1 1, at the end of 


Qhree (ears, and would know the worth in ready 


4 Money ? B. 
61 So that A ans 
0-258 : Yearly. ſvers the firſt 
0.1 1,®6.---0,025306 Queſtion ; that is, 
3k TINA © P muſt receive 
a 3 1,1010 0.075918 Fe of wry ,191 of 
$3952 F,924081 ArCo 2©/-tiatis, 3s. 
« Sh wy and 10 d., And 
iz þ B the 
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(43) 
B. the ſecond, that is, 165.9 d. ob, A js ow; 
by multiplying che Log- of 1,06by 33 andB. Th A 
Arithmetic#l Complement of A 

The, 3. Þ hath an Annuity of x 1. L per An, ak 
forbears payment to the end of three years, w;.} 
will it amount to? C, ; 

Th-. 4. Ris to pay 11. at the end Try 
u'to P, and would know what rent is t> be py. 
yearly for that debt? D. 

Firſt, A- I 
is 1,191..1 A..1—,191 5.281033 
191,and 1,06-1—=,067.778151 
T.06-1,06 E 3,1333 0.502882 "EF 
After Sub- D ,31413 3.497117 Ar. GY I, 
ftraQtion it SF 
leaves the Log.6ofC31.3s. 1. d. and the Arik'S re 
Complement is D, 6s. 3 d. 2 op 


The. 5. Þ has an Annuity of x 1. per a, for t 6 
Fears, and would know the preſeat worth in oy 
money. 

The.6. Þ hath 2 1. to beſtow of an Ann; fi 
for three years, and would know the re oY 
Annuity. E 

The Anſwer to 
the 5th The. is E- 


ET 
21. 335.5d., 


C 24,1933 0.502832 
A r,tgr 0.073918 


3 ) 
] 
- ry $annors _ k 


for I}. the ofes are fitted to all _ 
tions , and the fame is to be perform'd a7 
the like manner, if the — were half yu.” 
Ir, quarterly, & c, taking the Log. anſweringi _ 
before. And after you have found your ny 
ſwer for 1 }. by adding its Log. to the Log. 6 
any other ſumm, it gives your deſire. Ex. | 
392 I. 10 5s. were due 3 years hence, and 14> 4 
fire to know what it is worth to pay preſenth. 

L add the Log, of 352,5--2.547159 to they 


*® 


: (49) 
ai WMf's. 92403r found as before makes 2 471745 , 
Which is the Log. of 295.97, or 295 1, 195, 69, 
nd hp Anſver, 7 


* ales concerning Free-holds to be bought and 


Ter "n ; 
jk WT he Annual Rent, divided by the bare Rate of 
"Wereſt propoſed, 'produceth the ſumm of ready 
ne) that Free- hold Eftate is wotth. Exam.z09 
"9-7 27, after the rate of 6 per Cent. is worth. 5003 
E ,06) 300,00 ($993, 
"BE And if the Rent be yy yearly or quarterly, di- 
Ca gige by ,0296 and ,014674. : 
., ©; Any ſumm of money (1900 1.) lying ready for 
SPurchaſe being multiplied by 'the bare rate of 
Wereſt, (,06) produceth the yearly Rent. rooox, 
08 — 60,00 or 60 |, per annum. 
X The Annual Rent ( 691.) being divided by 2 
{mm propounded (1902 1. ) quotes the bare Inte» 
; Teſt of 1 1. 1900.) 69,00 (,06, 
"i Di-ide Unity (2) by the barerate(,-6) of x 
he Quotient gives the number of Years purcha- 
gd, ,06)) 1.00 (16,6 5) 1,00 (20,8) 1,00(r2, 
If the Rents be 5 yearly or quarterly paid, 
Work as you were formerly diceQted. 


ls. 20 


A Rent to endure 7 ..# 
v afrer 5 1. per Cent, 5163 
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ing 

r 6 1.98 
the fourth at 8, end the fifth at 3 
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ay be uſed for Free- hol 


22 years purchaſe, 6 1. a F 
ſtates, and the 8 1, or 10 , for Houſes, 


months ; 8 1. fer Cent, at 12 1 


and a half; 191, per Cent, at 10 vears : Soth # 


o 
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x Owl wi 
b- we © mm 


ent, 1$ at 


($1119 7 16 
2 9.16 


ti ready mone 
and 9 months ; the third Celumn 


Cent , 


WD ww; 


The firſt Column is of Years, the ſecond 
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tire to Purchaſe; the firſt 


the ſecand Months. 
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is wor 

5 |. perC 
ears and 8 
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I (5) 
=# 6. 3. Of plain and Spherical Triangles: 
'W1nſcad of Chords, the Sines and Tangenrs were 

Þ eated, and brought to a Decimal iadius, and 

| Hmight be withed r!1at the Sexapenary Account be 

We off, and the Centelimal taken. 

& Afcer the Logarithns you have a Table of Ar- 
f-ial Sines and Tangents to evary degree and . 


—11::res. 

3 7: Sine or Tangent of any degree , and 
| dinure, in they be under &5 dei, are found by 
Boking in the Columa on the lett fide, the De- 

* Fr ees are in greater figures, and if above 45 deg» 
*2Fy looking in the Column, on the right tide, ac» 


Py 


L, " Yan from the bottom towards the typ, 


 Þxamp. The Sine of 139, 20 will be found 
: £Þ.368i8; 3 the Tangent 9:380354 tie Sine of 
67 , 20 will be found 9.955950 : the Tangs 
20.379:13 : The Complement cf any degree 
- 28nd minute being the Remainder of tte ſame to 
7920, anſwers in the ſame line in the two oute 
moſt Columns ; as to 220 1#' af .ers 670 
—5e', and ſo dth the Sines and Tangents, for the 
Sine of 220. 10' being 9.576689 , the Sine 
$79.966653 being its Complement or Colme oft 
2.79. 5o' ſtands next ; and of the Tan- 
Xx gets. 
> Now to find the degree and minute anſwering 
to any Log. given; ſupnaſe the Sine 9.457584, 
"2 I ſeck this in the Table and find ir anſwers 
« 160, 40' and to this Tangent 10.475489. 710, 
©# 30}, andif you ſeek for every ſecond, you'mut 
{2X take the difference of thoſe two Log. betwixt 
= which yours fall, and tie difference betwixt 
= yours and the leffer , then ſay, as the fuſt 
Dift. is to the other difference 3; £ is 60 to 
the ſeconds ſought. Ex. The Sine 9.500163 be- 
Ing given, the next leſs in the Table 9.499963, 
the difference 220. The Tabular dif. 379, then 
ſay, if 379-60; 200, jt will give-32, fo the cor« 
E 2 reſpondent 
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(52) | 
reſ-ondent degree, minute, and ſecond, with; 
169.26', 32”. Tris being learnt, we come toy; 


Dodtrine of plain Triangles, but firſt know ty WY<* 


CharaQters 3.4 an Angle 3 1t 4 a right Ang, * 
I. a fide; Hyp. the Hypothenuſe 3 Ba. Baſe; (* 
Catbetus.z A Trianglez Dat. given 3-5. Sinez75 
Tangent ;-Cof” Cotine 3.Cot. Cotangs. 2 
2, Of plain As, let erery rt angled A beg! 
ted with three Letters, A,B,C; let A - 
be the rr £, BA the Baſe, Ca the Ca- (rt, /*! 
thetus or Perpen. and BC the Hypo- 'F 
thenuſe, and all Oblique As withBC CF. i? 


D, let BD be the Bale; then obſerve (F.1 


theſe Propopotions, 2 


Prop-. 1. The Sides-and Sines of the oppoly 
Angles are proportional, and in any Triangi 
where tYo Sides , and one Angle oppalite a1 
piven, and it be required to find the Angley: 
polite to tte other Side 3 As I1:.S: 4 Opp::1; 


S: 4 required: Or iſ two Angles, and the Sis $2 


oppoſite, the one be given, to find thel: opp 


A. 


"T7 


fate to the other 3 Say, AsS:.4 1: opp-:$:41 Jn 


required 3 this reacheth generaily to all As, Net; 
thatina rt AA ifone acute Angle be known, th1 
other is known, becauſe ir is the Complementts! 
90909, and in an Oblique A if two Angles { 
known, the third is given, becauſe the Comple. 
ment to 1800. 


Prop, II. In rt LAs. As one fide. to the 0. i 
(F.1,) ther :: ſo is Rad. to the Tang, of a Þs 

pains £ oppolite the otver,B A. C A: : Rad W 
et. . i _ ; 

Prop. 111, In every plane A, As the ſumm of Wine 
the two Sides. is to their difference : : Sc is the ®#Þ 
Tangent of half the ſumm of rhe two oppoſite * 
Angles. to the Tan. of half their Difference; there # 
fore if two Sides and the Angle included be given, ® 


the reft will be known, 
_ Prop. IF, &! the greater fide, to the —_ 


(53*) 


Remainder. 


reſt :: fo is the Diff: of thoſe two remaining 
Mes. to the difference of the (ſeg nents of the 
e, the Perpendicular will fall in rhe middle ot 


Ex. Inthe ABA 
CrrZatA. Let the 
Hyporienuſe B C be 
piven, and L B to 
hnd the Side CA, 
By the I Prop. 

Having B A tie 
diſtance from auy 
place to the foot, 
1124 feet or yards, 
and & B. 28, 29, to 
find the height CA, 
606 feet or yards ;- 


| = Theſe four Prop. will reſolve all plain As. 

en gd. 909, 10.009009 

, B 1277 -- 2.196191 
ts B.28.20' 9.676;28 
iP 525. --_ 2.752519 

2 to 

olh ; ' 10,0929099 

021 ys 3.050766 

'Ug 9 7317.46 

” 2.782312 

44d 

/ 

od 


Prop, II, Fig. (3.) 
|= Jn the Oblique L ADBC, Fig. ($.) having 
20', and the L C B A, 580, 4. 


Wan &C D B 430, 

th 1 C will be 122, and the LDCB 149, 42', 
ts 6 Wo Ls are had by obſervation, the Os 
Wer Complements , by the 1. Prop. you may 
16 bi and B C 271, Which are the 


pls. A je DC 335, 
ſtances from Dand B to C, though you came 


6. AS nearer than 
I Likewiſe in $:3- 24%: 40! [9.493455 
ad We rt LABCA, DB.--- 110 [2.00000 
: Wofing , C A &. C.-- 43, 20 [9.836477 
of Wane hegnt cn» «Sas tf 2.433022 
the Iproachable 3 at- be WE cos BEE aw." + td 
ite WF the Angles at S:12BC. 580. [9.928420 
6 WF and B betaken, YG 335 |2.524965 


of By 
be 4 


KC 27 1345 before; you may find by the I Pr, 
SA 230 feet, yards, ©c. the height, and B A 
e diſtance 143,73 ot by theſe tvo laſt Exam.. 
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0549 
all heights and diſtances whether acceflible gr 
are taken. 

2. Of Spherical Triangles, and firſt of rt L/ 
To theſe there are 5 parts » beſides. the n 
(hich is no part) to be conſidered; ,in the! 
ABC. (Fig. 4.) A is the rt £, the Sides B 
and C. A are taken fimply > Which make t 
parts. the 4 C and B, and the Side B C by th 
Complements which make three parts , five} 
all: Three of theſe alwa)s fall into the Q 
ſtion, whereof two are given. and one demy 
ed, and theſe three in the Queſtion eitherf 
al] together, as B,. BA. AC. orBA. ACy 
C; or AC. C. BCorBC. Band BA. orC.f 
and 8, in all which five caſes BA.AC.C. B 
B Carethe means,and the other two the ex rene 


or a ſunder or disjunQ ; as, B A. B Cand C: Big 

BA.CA: C.BandB A, wherein B A, Braff 
Ewhich are ſeparated from the other two,arecy# 
led the Intermedials, the other the Oppoſites; # 


A. 1, As Tan. of one Extrene. To thei 


a Meap : : So is Rad. to Tang: of they 
I. : 
A. 2, As fi.co. of the one Oppoſite; to {n 


of the Intermedial ;: ſo Rad. to the Coline ofth 
other. 

By theſe 2 Ax, and the former obſervatior 

any part of a rt 4 A may be gotten by knowj 

two parts : Ex, 

As, Rad.--- 10 000000 the A B AC. whe 


Si. B C 34.20. 9,75 284 Yn 


Sk, BR. 23, 30'- 9.600700 ad the Angle ofth 


Sf C A, 130. - 9 351984 greateſt Dec. 238 


| 309', and BCa pi 
of the Ecliptick 34. 20, 1 demand C A th 


Dec. Here Band B C are given, C A demant® 
ed. C A is disjoyn'd, and B, BC are theo? 
polites 3 therefore by the ſecond Ax, As I 


(4 


FR, Oh © & 
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I, = 


_— 
” 5 = wo 
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> B:C :: Sico. B., Sine of C A, but you + 
are bid to take the Complements of B and B C, 
therefore as_in the work R. Si, BC:: Si. B, 
Sine. C A ; this is plaio and ſufficjent for it 4 


As. 

Of oblique Spherical Triavgles the parts 
are 6, 3 fides and 3 Angles , whereof 3 are 
given, and 1, 2, or 3. may be fought ; four of 
tieſe fix are called Ingredieots,. whereof 3 muſt 
be given and one ſought : And of theſe four thers 
may be three ſeveral Diviſions; fixſt, they may 
be. oppoſed one 40 another, as 1. toLandl: to 
£ or contrarily, and then $S: £4, S: 1.:: SL, S., 
LL or $:1.S: £:: $. 1. S..4, Secondly, they 
all follow together ; or thirdly, three together 
and one removed : In the tio latter the part, 
ſopght may be found at two Operations and no 
mpre ,. by letting fall _a Perpendiculas ,, which 
muſt alwayes fall from or upon one of the Ingre« 


: dients, and never from or upon two. For the 


£alcnlation of any of theſe bſerve the Rules fol- 
lowing. 

I. The Perpendicular being let down, the tiwo 
Ingredients left iatire annexed and given, muſt 
| be marked with the letters, Band BC the < and 
| Side given, 

11, One of theſe two, either B or BC muſt 
begin the account+ of the faur Ingredients-in 
the Queſtion, and the Perpendicular muſt always 
fall upon B D extended if need be, 

ITI, If the 65 at B and D be- both acute, then 
the Perpendicular will all within the A, and then 
DAZBD--BAandLDCAZERCD-BCA, 
as in the 5 Figure : But if the one of B or Dbe 
obtuſe and the other acute, then will it fall wicth- 


2 out, as you may perceive in the 5, 6, and 7 Fi- 
ez gures: Then DAZ3A4B D and DC AZB. 


js CD43CA,as inthe 6.b Fig. or DAZB A--B 
2 Dand DC ATZBCA--BCD, as jn the 716 Figure, 
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IV. The celer being begun as before, eſther at 
B or BC either all four will follow one another 
or elſe three-of them, and the fourth removed M 
fromthe reſt. 


Y, Afﬀeer the Perpendicular be let fall;the Sides © L 


B A,A D,or the 4s B CA,orACD,orAC 5 ary 
found out, as in rt angled Triangles. 
Aﬀrer D AandBA,or £ BCA, or ACD be _) 72 


f, 


-D 


a5 before, the Triangles are tound and performed 3 "oh 


by two Caſes, and each Caſe two Problems, 


£2 
Caſe T. Where all four Ingredients follow os. 


Other. 
1 Prob, Leader B C thus,B C.B, B D. Dand & 


ther B D, or D ſought,as line DB A.S. BA: kk : 


tD. 
2. Prob, Leader Bthus B. BC:BCD. DC. ani; /4 , 
either BCD; or BC is mon 5 ſay coly, D uy 


coſ7. BCA: :t,BC.tDC 


Caſe II. Where three follow immediately ah; C. 


one ſeparated. 


r. Prob, Leader B C. thus B C, C.C D and MW 
D, and either D C or B D are ſought ; ſay Coſf,?Mh 


BA.Coſy: DA:: Coſy: BC. Coty: DC. 


and either Dor BCD are required; ay, ſt; . => 


A, S: DCA::; Coly: B.cofy:D.. 


Laſtly, in the two Caſes, firſt where thre 
Sides are piven to find an Angle : For Ex. Fig. 
8:þ, In the Triangle B C D, let all the Sides bf 


given, vis, B C 38. 35. G D 79, and B D 6; 


and let the Angle C beiſought : Firſt, ſet down 3 
the Arith, Comp. of the Sines of B C and C DW 
iacluding the Z ſought. Take the Different 
of theſe {ides, and under that Dift, ſet oouy a 


If 
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Sf, 


7 33. 20 Arith, Co: 0.295850 
D 79. ©0 Arith, Co : 0.027014 
a7) Eo. Oo third ſide 


$aif 7. 45 45. $i: 6.355096 
Half X. 14. 25. Sl: 9.391205 
Sum —19.479165 

hatf Sum— 9.739583 

e of 230.18doubled66 36=£C, 


third fide, 
take their ſure 
anddifference 
and fet dowrr 
their Sinesz 
laftly, fam up 
#lt four Sines, 
the half ſum 
will find out. 
an Arch a» 
mong the 
Sines , Which, 
being doubI'd 
will be the £, 


© > Andifthree Angles be given to find a fide,if in- 
* S$e2d of the greateſt L you take its Complementta 
- ©9,theAngles will be (ides* ſides 43,25 inthe laft. 
*F.4.Of Longimetry,Planometry & Stereometry. 
X Note I, The meaſures uſed for tengths, as you 
Md them in the CHAP. IT. are either Inches 
Wvided into ten parts, Feet divided irto 100 
Parts, or 13 inches, a Gad or Rod divided into 
ban feet, and a Perch or Pole divivided into 100 
*Wks, containing 163 feet, or 18 feet 5 theſe ar 
"dy of theſe may be uſed as occaſton requires. 
£72. Care muſt be had,that in meaſuring any Line 
'atlengih hatfoever,you deviate notfrom a ſtrait 
pe, therefore ſet up ſmall pikets betsyixt you 
"20d the Mark that may direQ the Line, or if you 
"meſure by a four pole Chain, then the -binder- 
maſt man look that the Leader go ſtreight, or co« 
1 Ever the Mark. If a Line decline,and you would 
1; Jo w the Horizontal Line in po:'ng down © prech> 
me at the end of the Gad or Rod held Horizone 
Ky, ler fall a (mall ſtone or any ſmall weight 
Bet ill (hew tie point where you muſt hold Hoe 
meontally azin. 
8. Tolevel a length or line, or to know what 
rence of. height ia riſing or falling ay 
: place 
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place and place, wiich Is a very uſeful pratiinB 
for carrying of water, or of uaderground Aditzg” ye 
or Soughs,take theſe Rules : Let your Ln{trumen yo! 
be carefally and truly made,vhether itbe a Wate'®; 
Level, or which in my opinion i: the beſt, a bra 
T, the ſights to be two profpett glaſſes ; and ſid 
you may have made of Mr. Marks, an Exceilegt" 
Math. Inſtrument mzker,at !iÞ houle neer Sono 
ſet Houſe towards the Savoy, and the i ater, won 
him direRion is given about it : This kind of lxgot 
ftrument will ſuffer a diſtance to 4, of a mile, oY, ' 
more ifreed be; & there muſt be two mark-bot2W. . 
pms on pike ſtaves, that your Companions ng; 
ift up or down as you {hall dire& them. BY 
Set the Level as neer as you may in the mide; 8 
betwixt the two Marks, which your Companke ; 
hold uprigit in their hands with the ſlipping ane 
and firſt rurning to one, cauſe him to hold ot i, 
his fight even with the level fights, and ſo tle}; 
ther; the Difference betwixt thoſe {ights ini 
and tenth parts gives the aſcent or deſcent: Wy 
Js for one fimple ſtation ; but if it require. 
ſtations with aſcents and deſcents,then in a ET 
Book ſet down your back ſtations in one Colul 
and your fore-ftations in another, ſumm up 
the Columns, and take the Difference 07 then; 288 fe. 
they be equal, the two places are level ; il FH 
fore ſtations exceed, then the difference is 10274! . 
if otherwiſe, higher, a little pratice will i bw Boj 
you ſufficiently 5, in carrying a Stream or AR; 
as the New Water from a little above Ware to #7 
don, or elſewhere, you muſt allow a Foot)! 
Foot and two inches for a-mile in deſcent 3, 
more, if your fall require it; and this bet 
the diſtance of the Tangent from tie ſurface! 
Globe of the Earti in every mile ; and th 
a mile it will be found but 6 inches, yet its 
ter to hold to the ſyrer ſide. Now for cole: 4 
Sewers or Paſſages to carry away the watt wi 
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on Sirt of ſtreets In Towns ; for every fen feet you 
eo Wovght to allow 2 inches or 3 as your fall may be, 
tw hicl in every 100 feet will be x foot 8 inches, or 
ny W teet 6 inches. 

fd 3. For the length of unapproachable Lines, as 
lex Sitio of places betieged, or of teights or diſtances, 
ma. 


ti "SM y 
"I 


hey are found by reſolving a Triangle, that hath 
Zone fide, and all the Angles given, as in Prop. 4. 
{1,2 Hof plain Triangles is ſet down, as you may ein 
$ ef Fig. 3d. Care muſt be had, thatthe AngleB C D 


{@be not too acute, viz. never lefs than 2 degrees, 
UEWand therefore it will be beſt if the ground will give 
WMeare, to go from B not in the right line AB Dy 


> ut to go off from B towards F at right Angles, 
i905. # For adiverfion I will give the heights of (ome 
ok. Pyramids Steep!es, Obelisks, and Pillars in the 
"Zmeaſure of Engliſh feet 3 As when St. Paul's Stee- 
"Eple hid its Spire on, the ſtone work was 260 feet 
ieh,&theSpire as mach, which was 520 feet in all 
*Zand will be found as high as any Steeple in Chri- 
CE fiendom, only that at Cremona in Italy being 528 
WALfcet excepted, the Ball on St, Peter's in Rome is 
2245 feet; the Steeple at Roar in Normandy is 399 
==fcet; at Siratsburgh in Germany 43T; at Land. 
SZ-oven in Bavaria 451; at Medena in Ttaly 279 
niet; the Tower Aſine! in Bononia in Italy 316 
ect; Lanteca at Germs 324 feet; the higheſt of . 
the Pyramids 1350 feet, the l1:wer Pyramids 38; 3 
Boſton Steeple in Enpland,a ſtone Steeple withour 
ſpire is 264 feets the heipht of the Obelick in Rome 
Tenoved by Fontans to St. Peteys,was of one ſtone 
78 feet and a half high, 9 feet 2 inches (uare at 
preater end,ind 6 feet 2 inches t the top,it Rands - 
nw upon a Pedeſtal of 12 feet and a halfhigh, and 
the height of the brazen gilded Croſs is 19 feerand 
_—_ nos the whole height is 119 feet anda half 
n all. 
> +4. Before we come to the meaſuring Plains, it 
ans v1! be requifite to ſhe, (2.) To raiſe a perpen- 
or dicular 


: (60) 


dicular from a Line ; (Fig.9.) ſuppoſe on s, tay: 
db=ac open your Cempals to above half b c, af 
croſs two arches at d, ad is a Perpendicular. (2% 
To do it on the end of a Line, ſtrike an Archdj,? 
ſet the ſame wideneſs from d to b, and ſtrike any; 
ther Arch at c,which with a Ruler laid upon d mf 
b croſs at C, thenis c aa Perpendicular. (% 
Fig.1o. (3.) To let fall a Perpendicular frons 
upon the Line b c, (Fig. 11.) ſetting one foot in 
croſs the Line in band ec, from b and c, openin® 
the Compaſſes make a croſs at e, lay a Ruler byi 
and e, and draw a 4 which is a Perpendicular 
be.Laftly,becauſe hereafter there is great uſe mad 
of a Square, I [hall ſhew you how any Joyner 6: 
$kilful Carpenter may make one that will vw! 
well ſerve your turn for (arveying or plotting m=# 
Grounds,Y ards or Courts, and for meaſuring thi 
fame. Get a dr;cd piece of Box or Pear-treethi® 
will bear 3 inches, or 3 inches and a half Dians 
ter, and turn it flat on the top round, with aned® 
to fit for the head of a ſtafl ; find the Center, a 
draw 2 or. 3 Concentrical Circles,as you fee (Fy# 
12.) and Circles on the edge, divide the C 
into four parts,as you ſee in the Figure a d b c,the* 
take a whipfaw very thin,and aw - the marks th 
twoLines 4 b and cd at right Angles pretty de® 
this will make a good Inſtrument for ſettings 
Perpendiculars when you have occaſion : 
Suppoſe (Fig 13.) 4,6,c,4,e,f, g, b, wei 
field, I come to a, and (erting a Becon there al F# 
at the corners, I meaſure 4 c, and as I go finds 
what length by the ſquare, the perpendiculars i 
 «4and Bb wall be, I meaſure all thoſe Perpendis 
culars and ſet them down in my Book, I meaſu* 
ce band the perpendiculars mp and n o, and fol, 
the reſt as you ſee in the Figure ; and to lay th 
obſervations down, I do no more but draw a Liza 
s c by the ſcale, and prick down the points i k ni 
x, and railing Perpendiculars I ſet off « Þ, k8 
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{'x d which give me a, b, c, d and h, I draw cb 
4 upon it prick down =, y, and 2, and et off 
o and m fy and fo I work with the reſt of the 
gure, and I deal fo with the reſt of the Cloſes it 
re be more, and add all together, 
Laſtly, to fiad the length of a Circular Line, 

either wbole or part, from De- 
017453292 prees and Decimal parts, may 
9349055% bedone by this Table , the firſt 
952359377 Column are Degrees or Deci- 
069813179 mal parts , ſecond Radius is 
2087256453 Unity , as for Ex. 30-,52359 
51047197535 326. and 16' Dec, 2 ,0349L 
122173947 parts : An, 356128 1 ,00174 


P. 139526 340 of 100000 6-,00104 
1. p157979E33 $6128 


| Ef Note II. Planometry, or the meaſuring the ſu- 


ficies or planes of things is done with the 
res of ſuch meaſures, as a ſquare foot, ſquare 

Sch, ſquare yard,ſquare perch,that is by ſquares, 

"Whoſe (ides are an inch, a foot, a yard, aperch ; 
"= that the Area of any ſuperfi-ies is aid to be 
nd,when I know how many ſuch ſquare inches, 

et,yards, &c. it containeth, 

« The Area's of (quares and oblongs are kno:2n 
you multiply one fide by another. 

2. The Area Of any plain Triangle is gotten 
multiplying the Baſe by the Perpendicular,and 
ing half the ſum, or the Baſe by half the Yer 
adicular, or the Perpen. by half the Baſe. 


» Ut Y Or without the Perpendicular at all, agd up all 


fides and take half the ſum, from this half ſum 
ce every (ide, which call the three Differences, 
pltiply theſe three Differences, and the half ſum 
"gntimally togerher, the ſquare Root of the laſt 
*Fodu% ſhall be the Area of the Triangle. 


3. To meaſure any Regular Figure that has equal 
—Wes,multiply half the ſum of the fides by the Per- 


*pendic ilar from the Centre to one of theſe ſides : 
; 4 F Ts 
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To find the Perpendicular, conceive a Triang/ 
whereof one lide is the fide given, the Angle 
polite is the £ at the Centre, the other Angle? 
of its Complement, to find the Perpendicular, ® 
L. This Table will preſent 
A1 $381,520 Pgiveyou the Quadratrix ung 
I.000j1,c003 or the frde under L. for; ; 
5 il,3 nd 7624 Of the ten Regular Figure 
©5775. o75 Whole fide is 1. Ex.Suppoſti 
12512, 2222 fide of a Pentagon be 50 
4 t,904] 2525 what is the ſuperficies : Say 
S 1"2*2 ' +55 T.T1,zT12:. 70,51. Anv92,28 
9 12,437] ,422 Q-adratrix and 92,52 x 91 
ro[2,769 361 258558. Having the ſupertg# 
take the ſq. Root of it, and ſay, As 1, ,7524;8% 
Q. to hide. 3 
4. The Are: of any four ({ided Figure,twok& 
hereof are parallel , is gotten, it you multi 
te perpendicutar from the one parallel ſides 
the other, by the half ſum of thoſe parallel (ids 
S. If the figure be of many ſ:des, caſt themi® 
Triangles, as ycu ſee in Figure (13.) And if es} 
fide be crooked as you ſee h g in that Figure, 
a Line tht (hall leave as much out as it rakes? 
or if it be irregular toward: a'round, as in} 
(14-) form a Triangle,as c } d that ſhall equi 
6. The dimenſion of Circles, and other rai 
Figures are gathered from their Diareters or( 
cumferences; let D (ignifie the Diameter, Þ. 
Periphery, Dq, Pq the ſquare of the D or! 
| the (1de as before, (@). the Circle, R. Radiu; 
halfof the D. Then, | 55 
AS, 7.22 0r 113.355, Or 1, 3.7415926: 8 
is any D. to P. and fo Dq. to the ſuperficies# 
ſpkere, and fo is Dx the Axis of a Cylinder to 
ſuper ficies, and ſo is half D into the fide. w3#%Ya n 
ſuperficies of a Cone; and ſo is the ſquared be 
Chord of half the ſegment of a Sphere, to the 
perficies of that ſegment, = 
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3 As, 22 7or355. 113,07 1.0,3.8310;:foP. DD 
ego ſperficies to the Dq of the Sphere. 
= Az 7x4 22,9r 14.11.or as 1.to ,735399: :fo Dq. 
rea3-and ſo is the ſq.of the Dx 1. ſolid: Cylinder» 
o Dqx3 Ax: to the ſolid: of the Cone : 
A*,22.7x4 Ir 11, 14,07 as $55.452 or 1. 1,27323 
i: isthe Area of te ©») to the Dq, 
As, 22x4 742r as 88.7.or as 1429 113.or 1.to 
079577 :: fo Pq. Areaofa © and C Pqal, to the 
olid of a Cylinder, Ha 
XZ As, 1.to 707107: : D. tothe Rnot ofa ſquare 
'” Fo be inſcribed in a Circle. As 1.385227; : 1), ts 
= he Roor of a(q. equal to the Circle, which is the 
*Fquariog of a Circle. 
= As 2. to,82604:: D.to the Root of a Cube e- 
qual the Sphere. 
As 1, > 1.772454: : D. to the Root of a {q. e- 
qual ſuperficies of a Sphere. 
As1t to:523399: : Cube of D.to the Sphere. 
As 1.to 13999859: :Sphere. Cube of the Viameter, 
As 1,to 3282095 ; : (©), to root of a ſquare = to 
e Area (@;, 
AS 7.22x4. or 2,12;56371 :: ©, Pq. 
| As 1.:225072:: ſis P, to the root of the in- 
ribed {q. in the @), 
As 1,3256556 : © ÞP, Root Cube of a ſolid=the 
Bphere, 
As 1. 3564185:: Þ, Root (q. = ſapechicies of 
the Sphere. 
As 1. ;or6887 + : Cube P. t5 the Sphere, 
As 1 593217626 ; : Sohere to Cube of the Þ.. 
As 7x6. 22.or 1:5235 :: Dcubed.sS lid:Sphere. 
== As 22, 7x6 vr 1, 1:92986:; folidity. D cubel1 
x Ot a ſpree. 
== A Cone, a Sphere, and a Cylinder.that hare the 
tz fa ne height and Diameter, it the greateſt Circ!e 
off 3Y be equal, are 2s 1,2 3 ; therefore a Cone is 
a 3.and a ſpiere 7 of a Cylinder of the ſame height 
ON F 2 and 
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end D. thetefore, As 1, 25;1327:; ;: OD 
Cy Finder. "0 


7. The praGtife followeth : I. In furye;inga/! 
meaſuring of Land ;z meaſure with a Perch or Þy/ 
—=1s6 7 feet divided into 10 parts, then by they 
foreſaid Rules how many fq.perches there are 
is the Area of that Cloſe or ground ; which di 
by 160 ſquare perches (for ſo many are in an Ac 
=40 x4) it gives you Acres, the Remainder 
counging 49 Percies for a Rood, are Roos, 
Percitrs. 

This little Tal” 
; turns Perches i 
Acres, Rovods, Mus: 
ches upon fght3t 
Numbers under x; 
are Acres , uns 
yo Goody | 
' O1 rit Column 
als of: x ar.» 
tolling * Af eta thouſands under 
43+. 3- ©, I, 201, or ſo many bus 
50. ©. OF. ©. © 2. ©0 dreds under C 
36, T; 015, 2, 20 2, IO fo many Tens 
der X, 


; As for Exam, 785.1 Pull 

a.r. P-. ches are given, which 16 
27009-*-43. 3- 2 gown @s you ſee + and uk 
$00--- 5. %* * the number of Acra\ 
50--- O. 1. 10 Roods and Perches anſwer. 
ing each figure , and W$ 
makes in all: 49 Acres al 
14 .Perches. Sometimes af 
jn ſmall Backfides, Courts, or other ſmall plaaoy, 
the meaſure may be by the Foot, and then this 


I 
2 
3 
A 
5 
6G 
Z 
9 


fe turns any n&mber of Feet Into Act» 
ny ; Roody £0 


fy 


( %9-) 
X. M. M.- 
t- F. p. f. Þ. f. jp+ 
)» 0, 36, 1893, 183 0+ 
0, I. 32. 1267, 
Is 2, JO. $3 11, 


o Jo 26, 25334 LI 4. 
0, 179,18, 
. To . 100! 2, l1i;-., 
11, 2, JZj25, 194; 6+ 
I18, 1, 3, 13. 232129, 106\2, 256 
25, '2. ©, 19, I59133+ 1713. $4. 
Moods and Perches at the firſt view, to be opera- 
*d with fcer, as the laft Ex. Roods, Perches, th© 
bmbers under fret are 0d4 feet, the ſecond Co- 
nn is one Hundred Th»uſands, the third Tens 
-D—— the fourth M. and the laſt Hun- 
eds. 
One ſuperficies is to Mother as the ſquares cf 
ic like {ides, therefore as the ſquare of 18,5 to 
- of 16,5,or as the ſqu. of 12(=144) to the {q. 
tr (=121):: fo are the Content in Stature 
cres. to the Content in Woodland. and as 144: 
©; :: ſo Forreſt. Ac. to Woodland Acres. and as » 
B1.196:; ſis Forreſt Acres,to Statute Acres, 
#1. ln meaſuring of Pavings, Plaiſterings, Wain- 
Kotings and Paintings, you uſe the yard ſquare 5 
if you meaſure by feet and tenth parts, then e- 
ry 9 feet ſqu. makes a yard, allot them require 
ze wiole ſuperficies, therefore you muſt meaſure 
herever the-plane or bruſh goes. ThePaviers muſt 
py) good foundat'on3 and ram well ; the Plaiſter- 
W's work With good Materials and Size; the Wain- 
oring. well wrought, and the Painters to Tay a 
Z$o-d ground, and work with Oyl and white Lead, - 
"#8 711, Carpenters wotk, as Flooring, Partitio 
2, Rooking, and fo Tiling, Slating, nayy lately. 
© WÞ London,the ground Plot of whole buildings are- 
called 5y the Cuare of 19 fret =1c0 iq..feet s - 
—F-Y {ol 
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' C66) | 
ſo'that if you meaſured by a 10 foot Rod, gn{f 
very foot divided into 10 part zall will comet 
feet, and cutting off the two laſt figures, they 
main will Flores or ſqu. of 10=100, -&: 

Brickwork is meaſur*d by the Perch of 165 nl) 
the beſt way is to mealure by the ten foor Rog 
ſpoke on, and cafting up the Area by mulrip} 
one fide by another , it will produce : 
feet which by this Table is preſently brow 
into ſquare Perches : The firſt Cotumn 
feet or Thouſands or Hund: or Ten feet ; a 
either ſo many X M. fecond, third , fouri® 
and fifth Columus anſver : Ex, In 36542 (f® 

M © X8&, 
P. 9. F. q. f : 
0, 1, 31; 10} foes 
©. 2. 3 20]. % 
0 Q, 26 3 TED 


I, 1, 57] 4 = 
I. 3. 20] Fol 
22, ©, 10j2. oO. 52] Gol | 
25, B, 47]2+ 2, 14.1, I 
29, 1, 362, 3, 47,1. 1 © 
33. 9. 1513e I, 10,1, 22] 


feet what perches , quarters and feet ? An,198 
perches, ©. q. 57 feet. TY 
320081110, ©, 53 ſyppoſeth that the brickwas 
22, 0. 109- js brick and half thick, bus 
I, 3. 22 . the wall be more or leſs tiff 
49 account it by half brick, 
_ 2 3 for brick and ba!f, 4 fri 
134. ©, 57 - bricks, 5 for 3 bricks, 0% 
and ſay, As, 3. to any ot? 
wall in half bricks : : ſo are the perches found 
meaſure. To the perches wo that other wailin 
bricks. Note.that 272.one qr. of ſy, fect is a7 
apeli=s 


"= Tapeſtry 4s meaſured by the fi-k=27 inches or + 

* > Fhree eveed ofa yard,in a ſtick=729 ſquare in- 
hel hes : This Table gives ticks, quarters and inches . 
n{wering to any number of (qu. inches, meaſured , 


[5 


SITAXTE 


DOC 


- ; _ Board,Glais,&c. are meaſured by the foot, dj- 
Evided into 10. or Loo parts, or by inches and: 
M C. 


6. 3. 280, 2, 28, 10 
:T3. 3. 201, 1. 20, 20 
2 20. 3, 122, 0. 12) 30 
4 ,27. 3- 42. 3* 4%. 4 
|s [4 2. J2J-.T- 33.7, . 14 
6 '4T. 2. 244, 0. 24/1. 24 


— 


6 f. q-inc. f. q. inc.'q _ 
2 


TH *t 5. 16/E, 36 


8 [55. 2. $8|5. 2. $82. 
_ ls 62. 2. oſs. 1, of2, 18 
Fen parts,and then this Table will turnthe inches 
Xquare into feer,quarters and inches 9342 ſq, Inc- . 
R x £3 £1 «14+ ; f. inc 


2 
68, 1, 14 
Ky : 


- Tneither Board or Glaſs, if the breadth be; 

ven, to find hw much of that breadth will maj 
aFoar in length; divide 1, by the breadth in fog? 
and 100 parts, the Quotient gives part of a ſou 
if by inches, divide 144 (12x12) by inches al 
Parts. : . 

If you meaſure by inchez and 8 parts in the 
gure adjoyning,you may turn them in feet and tt 
parts by inſpection, the two middle lines beig 
inches and eight parts,above you have feet andta 
parts, below timber meaſure. . 

No:ze 111, Stereometry, or meaſuring of 
dies, has tvo Multiplications or three Dime 
lions, and is valued by the Cube of ſome fam 
meaſure ; as an inch Eube, a foot, a yard, or per 
Cube. . 

A perfe&t Cube is: known, by multiplying th 
ſide into it (elf, and that prodaGt by the ſides 
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A parallepipidon, or an oblong Cube, a Pri 
ma, or a Cylinder or-Pillar 3 -firſt, get the ſug 
ficies at the end, and maltiply thar by the heip 
or perpendicular fromthe top of the Body tot 
Plane below, 

A Pyramid or Cone is meaſured by the ſupe 
ficies of the Baſe Mult.. into .one-third oft 
height. | 

The five Regular Bodies , %iz. Tetrahedru 
Cabe, Ocohedrum , Dodecahedrum and *Icol 
hedrum are meaſured as in the Table : Say, 

I, fide of the Dod: : 78 
- Cub. Side. Cube. = 
Tet; | ,499|2,040 1, Cubat. of -Dod; ; 1,1*Fs 
Of. | .778\1,285 fide, 1 
Cube|1,00011,000 _ The Cubatrix multiply 
Teeſe. | r,z18|: ,77T into it ſelftwice gives the 
Dod.|:,003] ,597 lid; and is the Cube Root 
that ſolid body. BY | 
To meaſure the Fruſtrums or parts of Py 
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(69) 
ids-of Cones, (as tapering Timber is) ſupply 
Pyramid ad, whe, faying3 As differ, of the 
dth at the two ends. To the length between 
em: ; ſo the bredth of the greater end, to the 
hole length of the Pyr. or Cone, 
This gives you the length of the top part 3 find 
before the folidity of the top-part, and the 


hole ſeverally» ſubſtract the (ol. of the top from 


whole leaves the fol. of the Fruſtram. Fon- 
found the Obelizk. by him removed to St. 
ters to weigh 529 Tuns 11 C. 2 quarters and 3 
Averd. 
The uſual way for this tapering Timber, is to 


i Weaſure the ſaperficies. in the midſt, and multiply 
by the length, which though it be a falſe Rule, 


ifit be done at many lengths, ſuppoſe at every 
or 6 feet, it will be very near, 
All bodies one to another are in proportion as . 
Cubes of their like ſides. 
The meaforing of all bodies that haye cury'd ſu- 
r facies or plain--curv'd, follows. 


© Spheres, Cylinders and Cones, you have their 


nenfions and meaſures amongſt the dimen(te 
of Circles and round Figures in Planimes . 


To meaſure the truncys.or part of a Cylinder - 
t leans, take the ſuperficies of the Circle, and - 
ding the longer and thorter ſides ofthe Truncus, . 
e half, let that be the heigh:. 

he ſeQor of a Sphere is meaſured by multip!y- 
| = ſaperficies ſphecical, by one third of the 
he 


*T ne ſegment of a Sphere, meaſure it as if a ſeQtor 


d ſubſtraft fromthe ſeQor the ſoligdity ofa Cone 


lie 
Whoſe Apex is in the Center, and baſe the Area of * 


Nt 78 


| Fa 


egment. 
The folidity of a ſpheroid is g-tten by multiply- 
the greateſt Circle into two thirds of the Axi$z 


put which the ſpheroid is madc. 
Cs The 


C79) 
- The ſolidity of the Tranck of a ſpheroidcuty 
with two Circles at right Angles with tne Baſy 
ſuch as -our wine Cask are, is gotten, by addin 
to thirds of the Area of the Circle at the bungg 
middle, and one third of the Area of the Circleg 
the head together, .and multiplying the um by th 


length, 

Jp! The folidity- of an « 
. tuſeParabolical Conoidy 
gotten by multiplying d 
the Area of rhe Circuly 
baſe in half the Axis, by 
ofan Acute one into8j 
teens of rhe beight, 


: 2.The practice for me 
| #.z furing folids followsfirk 
| for meaſuring Timberg 
f | Stone,by the foot divid 
- |! into 10 or 100 parts,my 
#— tiply as before taught 
Aniwerwill bein fee 
decimal parts ; aid ify 
meaſure by inc. & 8.part 
you may put the mea(v 
tnto feet and decim.pa 
by the Table annex'd, 
if you muſt meaſure 
inch meaſure;caſt allup] 
ſolid inches, and then 
this Table find the ol 
| : feet,quarters and inci 


= : F Tf any piece of rw 
mber or ſquare bes 
if! 


C71) 

ven , and it be defired what length of it wifl 
M. C. 
q- inq- q- ins, 

+ 2, I36 ©, Too 
oO 
2 
I 
3 
IT 


make a foot, 


- 272 0, 200 
. [12 0, 4co 
. -248 1. 06$ 
: 384 .T, 168 
164. o. B88 1, 268 
$804. 2. 224 1, 368 
. 144 5. 0, 360 2, 036 


perficial Con- 
tent at the 


Oo ay [SS FM ow 


Stone, and de- | 
fire toiknow the ſolidity of one foot, the Tabls 
following will give it you quickly, Ex, A piece 
of Timber at the end is 
$35 ſquere inches , what . in. Feet and Parts, 
Timber in one foot in | 006944 34 
length. Ar. 5 foot z in 401383888 
every 12 inches, 222083333 
This Table $80n. 5.555 392777778 
is of Excel9 3%, 208 *© 303472222 
lent uſe. 6, .o4r | $04156666 
5.854 | 0486111, 
»5S5SS55 
Tn the laſt figure upon ! 06250099 
the edge you have a Line 
called Timber meaſure, by which and the length 
of any ſquare Timber you may find the Content, 
thus inſtead of the (ide of your Timber in inch mea- 
ſure and pats, take that of this Line, aud multi- 
ply that by the length gives the meaſure. 


The General Rule for meaſuring of Timber 
that is not ſquare at the end*4 is to add both the 
fides and take half, for the fide of the true (qu. 


| but this is exgroncous 3 and ſo much the mere = 
tae 


C72) 
* the ſides ar emore unequal, therefore the Aregy 
' the end is to be taken ; The other error is in my 
' ſuring round Timber by girding it, and taking oy 
quarter for the {ide of a ſquare equal, bur ler ith 
what it will, you muſt take ſuch meaſures as 
Country uſeth. 

Earth-work, as Cellars, Vaults, @c. are 
ſared by the Yard folid, viz, 27 ſolid feet, a 
ſo much ought to be a Cart Load, and will be cop 
tained weil; the Carts onght to be 2 feet 8 ind 
brog4 at tie Axle-tree within, 2 feet high andy; 


$ long. 

All Banks that are made to hold out the% 
or Rivers , and all Ramperts, Parapets a 
Motes , and New Rivers ave wrought by th 
Flore, conſiſting of 18 feet fquare and one fo 
deep, which is 324 ſolid feet, which are 12 Ca 
oad, the 
lidity beiy 
caſt up, 4] 
ſolid feet 
this Tal 
_ ou 
OOrs,q. at 
feets , 78 
ſolid fea 
will mait 
24 floors, 
you may 
in this En. 
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For meaſuring Ships multiply the length « 
. the Keel, the breadth of the mid. ſhip Fo f 
'the depth of the Hold together, divide by 109 

t 


(73), 


gives you the Tuns, or inſtead of the depth it 

uſual to take half the breadth inſtead thereof : 
But for Merchants that allow nothing for Guns, 

afts. @e. divide by 95. This may give a gueſs 
t the Tunoage, but there is 2 great deal more re- 
ired to give the true meaſure of a ſhip, or the 
en ſhe will bear in falt water, for in freth 
water the ſhip will ſink more, 

To double a Cube, or to give the Cube Root 
pfz Cube that ſhall be double to another given, 
Houble the Cubick Inches and parts of the Cube 
ven, Extrat the Cube Root 3 and thus by 
nowing the meaſures of the Ship of,one bur- 
hen, to make another Ship of the fame mould 
hich ſha!l be double, treble, © c. or any pro. 
ortion more or lefs, multiply the meaſure of 

length, breadth, and depth, in ſolid feet, then 
double, treble, &c. the feet,and extrat the Cube 


oot. | 
The next thing is concerning the ſolidity and 
proportion in weight, ſeveral Metals, Minerals 


nd Water have one to another, 


Note (4.) Concerning Metals, and of the ma- 
nifold uſes of the Table page 77- 

7. If you have the magnitude of any body inſo- 
lid inches, and dcfire to know the weight of it in 
Troy ounces: As, 1, is to the number of ounces 
and decimal parts anſwering the Metal, Stone, 
&c. inthe Table A : : So is the Cubick Inches gi- 
ven, to the ounces in weight required. 
= 2. If you have two ſeveral bodies named in the 
Table, both of the fame magnitude or capacity, 

ether with the weight of one to find the weight 

of the other : As the number in the Column A, 

# anſwering the firſt, to the number of the 3 :-:; 

| fo the weighe of the firſt, to the weight of the ſe- 
cond. 

3. The uſes of the Column B: are likewiſe 

G twoz 


(44) 

tway t, To know the qnagnitude in inchyg 
#ny Body bi the weight in-unces 3 2+ toth 
inches and parts in the Column of the Mera; 
propoſed : : ſo the weight given. to the inclg 
magnitude. fought. A 

4. Tivo ſeveral Metals, Stones, &c. bath j 
.one weight, and the bigneſs of one in ina 
fay, 23 the number in Column B. ſtanding agalif 
the firſt. is to the number againſt the ſecond; 
ſo is the magnitude of the firit, to the magnity 
of the ſecond in inches. | 

$. The ufecs of the Colum: C ſhews the weigh 
that every inch of the ſeveral bodies will way 
in water, From Archimedes we may ay, tþ 
all Bodies let into water,, are ei To. i, 
equa}, or ligh'er, than ſo much — 
magnitude 3 if heavier then the body ill (ii 
if equal then the bodies utmoſt ſurface will 
even with the top of the water, if lighter 


{d wuch of tke body will fink into the water, þ 
as the quantity of water, which might be eq 

in bulk to ſo much body as fhall ſink, ſhall wei 
equz! to the weight of tie whole body 


© Poſed. Again, a body heavier than wate, 
tighter in water when weighed, by the we 
fo much butk of water equal to that bod! 
Hence it is eafie to diſcern the weights of ſe 
dodies in and out of water by the Colums 
aud. C, A js the weights in Air, C in 
where it is plainly ſeen, that Gold being fea 
the half quantity of Silver or Braſs doth ſcarce 
half fo much of its weights as Silver or Braſs will 
and from this conſideration Archimedes ju 
-of King Hiero's Crown. By the Columa C; 
1. is to the number anſwering the body: : f@ 
folid inches cf any body given. to the weight 


viarer, 


Now it vill be convenient to give on” het 


L 


(%) 
T ables for converting ſolld inches Into welgits of 
Arverd.” 


ſolld inches of 
water into oun, 
Averdupols, 
The ſecond 
turns ounces A+ 
2 verd, of water 
$ 4.636177 < [$[23,20448 into (od Inc, 
9i5.2i1559g Ig 


Ex Tn an Ale Gallon = 2Þ2 folid In:bes, how 
a2y ounce} Averdupols? by the (1.) 
. 263 oun, 4425= 200, 115,90440 » 
79 1, 3 oun. $26 *» bo, 46,361776 
fo in $02 oun. of wat, there's 2. __1:1 $9546 
$52,598. folid inch. by the (2) 163, ,qz0' 
And inafoot folid there will be anſ vering 2928 
folid inches 63 1. 9 own, 4424 | 
| . rope proportion in” Troy weight, that 
6 folid inches will hold 19 ounces Troy of wa- 
er,md&one pound T roy of water will fill 22,7368 - 
inches, and one pound Averd, 27,629 : A foot 
quare of water is equal 76 pound Troy, 
Hence is found z very good way for _ 
Ing any Irregittar bodys that by no Mechanica 
rt otherwiſe can be done Fill any veſſel brim 
faſl of water, and then dipping in your body 
recelve carefully all the water that runs over, 
nd weigh-tt, and by the laſt 2 Tables turn that 
weight into ſolid. inches. Otherwiſe , if your 
veſſel be Regular that ho1ds the water, obſerve the 
riting of the water and find the ſolid feet or inches 
anſwering. | pe 
Hence it \s , that expert Builders of ſhips 
3ve great canfrieration - an the premiſes » n 
ES 2 tits 


p | The firſt turns 


(76) 

this SeQion, for by the weight of the ſhi 
#{1 appurtenances, they judg to what dep 
will iok _and herein the ingenious Sir An 
Dear, one cf his Maj Commiſſioners of v 
Navy, has exerciſed abundance of $kifl , thoyl 
for all the Art one can have, long expericace w 
good Judgment will be required, for as Thad 
from the (ajd Sir Azthony Dean, that the prop 
tion betwixt dryed Oak and freſh feld, is 
t3 173 50 that conlidering the ſtrange formy 
the Bodics of ſhipsy. and many ſuch and mores 
dents, as that before of Oak wet and dry, irhi 
diffi e{ty inſuiperable togi-e to an inch the 0 
a-ſhip will dra + whea ripg'd and futed ext, _ 

Laitly, if ic be propoſed to make a piece of th 
ſwim in pure water, you muſt make it to hojk 
that it may be capabletto hold as much water, x 
will be equal io weight to the Icon and ſomethiy 
more. 


No:e 5. Of Gaging of Veſſels. The Gallon uhii 
#s the grounds for this work, take as it-is noni 


lowed and uſed 3 Gallon for dry meaſare, is 
Falid inches; for Wiae 231; for Beer and 4 
282, 


*© JULA\ O1u1 Sayauy 10g 


16 25, 7. 23 
$309, 2, 83 
16 34. 5. 3 
*'s 389. 4. 2538 7. 20 


pr ng 
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XM. . M. 
Bo P. in _-_ P. io. oo 
$5, 3. 3 J.? 4. I3 
70, 7. 1317. 0. 26 
3 "126, J 2[i0. 5. 3 
6X WK tp 0 
14t. 6, 26/14, 1,-16 
* (177.7 2, 15/17, 5, 29 
212, 6 - 4f21,'2, 5 
. 1, 28{24, 6,-235 
. 5. 217128, 2..23 
+ 36 Zr. J,:I1. A 


0 oh 
0 wn wi 
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J, 6, 4/3. 5. Ip0. BOY $2] 9, 1c 
3. +, 8.7. 2, 2Y Oo, 5. 33S 9, 20 
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147. 0. 15,14. 5. 23 
T3. 6. 2018, 3 2[1..6 
220. 4. 2422. 0. 1612, 
257, a, 28 25, 5. 30/2, 
294, ©, J2,2 » 3, 10, 

33% 7» 233 ©, 24 . 
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So that by thefe three Tables, if you caſt up the 
pen of any Mezſure or Cask into ſolid inches, 
du may exfity find rhe Gatlons under y, Pintsun- . 
er p, and inches, either for Wine by the firſt, 
eer and Ale by the ſecond, and dry meaſures by- 

ee third. . One Example for all : 
438 fr Wine, lines 9845 in- 
-F'S, it will make 42 Gall. 4. 8: Po Ins 

Wot and 26 Intlics. y200 38, 7, 20 
08 Thus for all Buſhels,Pecks,, 900 -3. 3- 19 - 
89d aft other Meafares in Cy- - 45 O. I. I5. 
adery,. get the Area of the 42» 4. 26 

de..in inches, and multi-- 

G 


hS; ply - 


T, & 
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999 


ply ic by the length, it gives the ſolid inches; 
the Arca,fay, 1. © 78539 : : ſo Dq. Area. or 

iy by the Log: Add the Log: of the _ 
bled, to this Log : 3,895035, it Peron 

defired : But in meauring the Spheroid or} 

heads, and other Vellels {o mage as ouy 
taught before,you muſt take twot 

of the Circle! at the Bunge. - © 3X 


Vie. 1, 0,5236 : : ſo Dg. to r *: Area 
and 21. ; 032618; ; ſoDq. ws 5 Arca 


The Log-for two thirds is 3,71 19 for 


| | #417969 tobe uſed as b before. 


Ir you will r04- meafure'dy i 
: Gallon Rod, you muſt take- the Cu © Roy 
272,25,o0f 233 and 222, which are My 
and 6,55%, and making ſcales of Gall>p 
theſe meaſures by compaſles raken fromaY 


nal ſcale of -an inch, upon: yout Ruler ex 


.and divide the ſame'into 190 parts; 


Rod fitted to meaſure'by Gallons; -at i & 


'Ex, A Veſſel at the head. by. the 
whole ſquare. is 9, atthe $3 


5.y 
Is 30,25. ſay, as 7.9; : 92618, 2,356 =# 
of the Arez. and 1.-30;25 :233 236; -x5.br .þ 


thirds of the Area at- the bun oh 
39=i8,145: Now NY We 4ahe! eng 
wg, 133273 that. is 303 Gal by ny. 5 
Prat 


Here i i a Printed ret has a a gepbrec 
Wine meaſure. Beer 3 
meaſure 'd © the rſt two'ate A well of we 


1: 


the la for .Cylinders'is the whole 
either edge is 8 Line pf, 8 inches, every ir 


to 10 parts, the ſcale is broken into 5 þ 
« h'ch makes-40 inches, by an Example it will 


AVe 


plain. 
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A Veſſel of Wiee, at the head 13 inches, at the 
32. inches, length--40 inches. 


bung 
Leek 18, 1 find it ia the ſecond row 1642, and 
37, in" Wine meaſurg 5 for 2.third agaioft 32 


l T 
f* * 3 
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(to) 
Find 1, 16, which.doubled gives $32 3 now 3374, 
_ 22469 x 49210700, is 1o7-galfonsand 


- For Dry meafare take the whole Area, becauk 
of Cylinders... 

At the latter end of the Book -I have inſerted 
Mr. Philips his Tab!efor the Gaging of Wines. 
or are 9" gs it is _ to Gallons ang - 
half Gallons, an proportioniag may go near 
er. . Find the Content of the-whole Cask, and find. 
how deep: the liquor is within th- Cask; fay, as 
the Diameter at the. buog in inches. to the depth of: 
the Liquor : © ſo the Rad. of the Table 10000,, 
to the proportional part. Find in the Table the 

. and parts that-anſwer that . part propot.. 
Then ſay, as $3 Gallons the Gallons of-the Rod. is. 
to the proportional Gallon found : : ſo Content of: 
--> Cask; tathe Content of the Liquor in the 


' 6, 5.. This Paragraph ſhtws Rules of Pradtice,. 
I, ſ: the Embatteling and Ordering of Soldiers; 
2. Ig the Qaartering and Encamping 3 3+ In Fots. 
tification ; and 4. In Gunnery. . | : 

7. Though: this Curioſity, to a skilful Sergeant; 
Major will got be material, yet to a young. begin- 
aq wh "4s; to the better praQiſed Soldier it will 

elpful. 

To Order Soldiers into a ſquare Battel of men;; 
take the ſquare Root of the Number, that ſhallbe- 
the ſide both for Rahk and File : But if they be ts 
be ordered int a youble.Battel, take the ſquare 
Root ofhalfthe Number,and that will be the num- 
ber in File, and twite {> many in Rank, and if it 
be dedto Order them four times as many it) 
Rank as ia File, take the ſquare Root of a foutti; 


Po Order th*m into a ſquare Batt. of ground; 
you, may diftinjuiſh them into Order and _- 


- 


(8: 7 
Order---Order when the Centres of their places. 
are diſtant 3 feet and a halfin Rank and 7 in File, 
open- Order when the Centres are 7 feet both 
ways. If it be a ſquare Battel of ground , and 
the Centre of their diſtances in Order z then as 
1,2 2: the Number of men to another Num; 
ber whoſe ſquare Root is the Number of men itn 
Rank : Soby the- help of extrafting of a ſquare 
__ theſe. ſort of queſtions are cafily reſolys 


2. For the Quartering and Encampiag of Sold 
ers.called Caſtremetation, ir is requiſite the Quar» 
ter- Maſter General be skilled 'in meaſuring, and 
all-the under Qarter- Maſters ought to be skill'd 
at Foot _— they. may-lap out their Qiar> 


ters a8 directed... 

Three hundred fcet- is the common allowance 
forthe depth of ground that a Regiment w:ether 
of Horſe or Foot ſh-uld take up, the widenefs 
muſt be aaſwerable to the number of men. Two 
hupdred feet for the Hats in length, and Ortehims 
dred' for "the Commanders / and Sutlers. befsre 
then every two Soldiers to a Hut, 8 fret broad 
and 8 deep, two feet one Hat from another, fo 
that there may be 2+ Huts ſtand ia the 200 feet, 
the Alley. betwixt Hit and Hut may be 8 feery 
that is, 16 feer in width, and 200 in length for 
49.men, which is' 3200 feet, and for the 100 feex 
more 1600 feet, in all 4800, and there muſt be 
25 Rows for r0c0 men; i that for a Regiment 
of 1990 Foot, with Officers and Sutlers, will 
take uD 1200096 feet, which by the Table afores 
going for turniag feet ſquare, in 4 cres Viil be 2 
2". 3 r. Which becauſe of ways may be made 3 ac. 
of ground for every Regiment, which may be 


350-feet deep , and: 370 wide , or near- 359 


ſquare. 
Now if 1000 Men, Officers , 'Sorlers , Hig't 
ways 'and all, tzke up: a fquareof 360 forty how 
many. 


(1%) 


. 


roops Will be-6 for 12 Troops, end ſo Imayly 
ye pr confift of 8 Troops, $2 w # Tray 
jt wHl take up; leaving 2© feet firerts and croks 
Ways, very neer as much rogue «s the Rig 
ment of Foot,ways and all 360 feer=3- Acmj 
& that 1en Regiments wit! take up g0 Acme; 
You may very well aHow as much ground, ar 
Horſe-and Foot will take, for rhe General, Ti 
of Artillery, Viatuallers, &c. and perade plat 
fo that 120 Acres will well Camp 1 goco He 
Foot., and. a1 Proviſians beſtdes ; From 
_n erations you may be enabled to Encar 

rmyr. 


- TIL. Note. Concerning Fortifications 3 by 
ftom and uſe (neither great or ſmall ſhor bringly 
fuch danger as the Fear) Forts and Fortificath 
are fefs confiderable, and are taken-in'a ſha 
time, therefore the late Engineers have "thou 
fit to lay open the Flanks , an{ to diſpoſe # 
Works, fo as they may receive more Canon, ti 
—— may be kept back from approaching W 
_ for all that can be doneis to get and obtii 
time. 


I have net room to be la you may peril 
Modern Fortifications Ro lately, and tv 
you may find ſeveral vaticties. 

I will @t dowa theſe two Tables, and: 


IF 


han, har 
"i the Reader 
art 


| FE . 
[V3 
are 6 ſhort and platn, und wilt be ae 
ſhall not be needed, fapoſi 
dreedp ven ln ike Rardha2 ppo the 


| oj Capital, Gorg. Flank, Curtain, 
| Fit Table ; +1 333: 200; 150; 6900; 
bl 


$7 0 F1* by 44x16 s | 8. ory 
Tab Capital 98 ofjaerlaear 390] 298 
A Goon l2e 2421252) 260{263 


{pd my ſuppaſeth the Interior Palygan 
wa di 
hat the 


vided into 1900 parts. Then if you defire 
Flagks ſhall Rand at right Angles with the 
ria then by Be firſt Table, if vour Figure be 
Hes , divide þ p ( Fig. 46.) into. 1009 
6 of þ © 333+ Þ ©, 209, and railing e fat 
th Koga OFT: toeke it 250, ny oF. 
265, 20d c.c:the Curtain, you may com 
| ae iy will not make the Plank at right 
Angles to the gory 
1 ao 


144 


553 
ig 


Qb7 


_— 634) 
underftood- may be applyed likewiſe to Trregy 
F ; 


The fourth and laſt Note concerns Gunnery, @& 
the Qualifications that Able Gunners ought 4 
_.- 

Firſt, He ought to have competent skill in 
metick ; to keep his Accounts fajr, and to enterh 
bs Diary:all notable ſhots and occurrences in 
Art, to be able to caſt up the quantity of powde 

each Peece, 'the weight of ſhor of all fort 
whether Lead, Iron, or Stone; to work the Golde 
Rule in Proportions, to extraQt the Cube 
whichare formerly taught in this Book : He oupl 
ro bave skill in Geometry, to take Heigh:s and Di 
ſtanee,, to know the Diviſions of his Circle, Qu 
drant and Quadrate, to know how to Level, a 
to lay Platforms,and to raiſe Batteries,and thou! 
Or Gunners may be excuſed from all i 
Knowledg, yet Maſter Gunners, and thoſe th 
defire to be ing in this Profeſſion, muſty 

. kereofbe _—_ | 

He muft know his Peece and Name which aret 
ken from the height of the Bore, as in this T 

, which glves in the firſt Column the 

of the Peeces, next the weight of fortified Gan 
the third the height of the Bore, the fourth ! 
height of the ſhot, fifth, weight of the thor, (1 
powdcr for proof, ſeventh, powder for ſervi! 
eighth, Paces (five foot to a pace) the Peece ſho 

-point blank, or upon the Level : ninth, the ut! 

random the Peece mounted to 45 degrees, te 
”y Horſes, and eleventh;the men required to & 
a Peece. 


| ———— 
- —_— — 
—_—_— 


A =|Weight of ſhot. 


[Height bore. 


oft Random, 


- _— 


: \Powder for ſervice: 
Paces point blank. 


[Urm 


z Powder for proof. 
— [Horſes to draw. 


£ | Guns weight 
9 [Men to draw. 


42 80 
32]20 |15'138e|18c0 12) 60 
24117 j11186|1$10 19] 50 
18 14 {1018411940 8] 50 
:[10,5' $178|1780 6' 45 
9 1759 


——_ 
ww. 
© © 
my me 
O\ ©9 


35 +46 4.64 
30 14.25 4.03 


inion, [12 {3.35 3.18 1200 
2.68 2,54 : 1220 


1: 

Fo. 
3e55 3.49154 1620 
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Falcon, 


* Next he muſt Tearn from ſome Gunner the 
Parts of a Peece of Ordnance 3 the Caliber gr 
height of the Bore , the Holow Cylinder , the 
Chamber from the touch-hole to 2 feet or 18 
inches where the powder and ſhot lye, the up- 
permoſt part next the Breeck is the Buſe Ring, 
thoſe Rings from whence the Peece prows leſs 
are called the Freezer, the uppermoſt of the Me. 
tal or Freeze at the Mouth is called Muzzle. 
Ring ; thoſe two knobs that hold the Peece in 
the Carriage are the Tranjons , the thickneſs of 
the Metal is commonly meaſured at the Touch- 
hole, the Trunions, and the neck : And all theſe 
as the meaſure of Ladles, the length and the 
4 thickneſs, and bigneſs of the Carriage, the Tru- 
ntons and magy other things, were formerly ta- 
ken from the height ef the Bore, He muſt alſo 
H 


be 


( 8s ) 


b* ready at all the Names about te Carriage 
his Peece, viz. to ka w the Sides or Checks, 
Axtree, Spukes, N.ve, Hoops, Tranſomes, Rl: 
Plates, Hooks to drew by, the Clout, the hyy 
for the Linſpins the Shafts, the T hill and Th 
b-lt , the Ecre-1o:ks and Fore-lock Keys, Cy. 
ſJuares,-141e Fore lock pins and Chain, the Pity 
and bolt hole, the Feilows , Nayles, Bars ow! 
\the +tellows, Stirrops, the Ruts of the vhee 
Dowtedges, Beds, Coines, Levers, Handfſcre 
Ec. and to have ready his Ladles, Spurges, 
tridges, whether of Paper or Canvas, Former 
all (urts, Sheepskia: to make Spunges, Powde 
Shot, Needles, Thread, Starch, Marlyn, Twj 
Nayle', Ha::d- ſpikes, Cros of Iron, Budg-hy 
rels, Baskets, ©c, Theſe being the t 
t1ings he is to kn2v and have ready; he is inp, 
2ti-ular, | 
1, To Terti:te his Gun, that is: to know t 

thickneſs of the Metal, ar the Touch-hole, T; 
nivn and Neck , by which -you judge at 4 
ſttength of the Gun, whether well fortified 
no , this you de with a Coliper pair of 
paſes, and if the Peece be home bored, thei 
meter leſs by the height divided by 2 is 6 
t ickneſs at ani place, he muſt ſearch his 
For honey-combs with a ſearcher. cr by refled 
of a Lookivg glaſs , that the Trunions be we 
placed, that the I cece be neither top-heavy ori 
therwiſe, whether the Peece be bored awaj i 
N Is. ; 
2. To Diſpart his Peece, thas is, to (et ſuc 
mark upon the muzzle Ring or thereaboutry, ti 

a (ig"t line taken upon the top of the B ſe Rit 
againſt the Touch hole by the matk ſet at or ng 
the muzzle may be parallel to the Axis 
the Concave Cylind r. To do this , t:ke 
Diameters of the b:ſ: Ring, and the place 
the muzzle \ lere \ou intend fhe Ding 


(%) 

ſind, divide the Difference of the two into tW9 
equz! parts, and one of rhem will ve the Diſparts 
vhi_6 ſer upon the G an virh pitch or wax,nor which 
i» the beſt way to frame a Diſpart as you ſee int e 
Fig. ( 18. ) and rye it avout the neck ot the Gun 
with ma lyn or twine: But if you 1a -e not Come 
poſes meaſure the Circles about and work with 
them. 
3. ſo be k1owing In the weights of bis ſhot, 
wiich he mas do by kn»wing the weigat of ne; 
as 8 Baller of Iron of + inches Diameter , is 
faund b7 Experience to weigh 91. Say, as the 
Cube of 4 is to 9 1: : ſo is any other Diameter C:- 
ded. toits 've'gNt: oras 91. is to the Cube of 4 : : 
ſo is any other weight. to the Cube Ront of irs Di- 
ameter. LeaJ and Iron are in their weight near, 
2342 to 3, that is, a ſhot of 2), of bror, 1nd a ſhot 
of 31, of Lead will have the ſame Dizmeter or 
height. Iron to Stone is as 3 tv 8, Lead to Stone 
#34to Tr, that i:, a Bullet of Stone of 101. is equal 
jn height to a Bullet of Lerd of 40 1. Therefore 
ka 'ving what a Bullet -of Lron of any Diameter 
Weighs, you may find th: weight of a Bullet of the 
fame Diameter of Lead or Stone, by ſaying, for 
{ Lead having the weight of 9 1. of Tron for 4 inches 2 
1:3 give 2 :: what ſhall 9. 6 and for Stone it 8 give 
| 3:2: 91:3,37; and (oof any ther : if more ex- 
aAneſs be required, ſeek for it in tne Table of Me- 
tals, Pag. 19. 

4. As the ſhot i regulated by the Cubes of the 
s Diameter, a is the p2wder ; ſ:ppoſe one pound 

and half of powder be a charge fr a Falcon 
0*2, 68 Byeor Dia neter, what weight in pows 
der will be fir for a charge of Cannon of 7. Say, 
a* the Cube of 2,63. to 1,5 1. of pawder: ; Cube 
of 7 £525, 

The Loprarirhms f icilitate this work, the Log. 
of 2,68 is 2.42813 5x3=1.283475 of 1,5,2.176991, 
of 7 is 0.845098 x 3=2535294 no” 0.176091 4 . 

H.2. 2533294 


( 88) 
2335294=2 711385 r 284,05=1 9269) 
which is the Log. of 26,73, which is much abos 
the allowance. 

5. To know whether his Peece be true bote, 
the Maſter Gunner muſt ſhew him, for that is onh 
praCtiee, by taking tie differences of the Diſpy 
from a ftted Cylinder of wood for the Bore. 

6. For the ſhooting in great Gunsz1nd the knoz, 
ledge of the true diſtance that any Yeece will ox 
ry to, is a matter that depends uporni many unce» 
tzinties, an exat anſwer will never be piren 1 
ſuch queſtions, there is ſuch varieties in the tr; 
neſ3 cf the Bare, in the heights of the ſhot, int 
ſtrength of the powder, in the Diſparts, in th 
fevelling and direQion, in the Air, Wind, & 
But for all theſe difficulties an Able Gunner 
go near the mark, and he conſiders Po;nt bla 
or-Right Ranges , the Middle Ranges and ut 
Rang:s; the former Table gives you the lev 
Ranges of each Peece, under tie Title of Px 
point Blank, five feet toa Pace, which is the bel 
diſt:nce for Batteries; the ſame gives you the uþ 


m9oſt Random accounted neat ten times the forma 
level Range; and for all other Mountures whit 
Gunners have agreed, Whicl I ſhall not live to ſe 
rake this Table ro every (ix points of the Gunn 
Quzdrant for theſe Guns, v7, te 450, 


Cannon df 8, 7:0 
Cannon of 7. 675 
Dem.Cannon 625 
Culver. 750 
Dem, Culv, 725 


(85) 


lg; Sfg101 


1275 1,90 17log 
1147 1431|148s 
1052/11325'14-25 
1275|1599 1910 
1232/1537 165: 


— 


t785 


1606 
1,87 
1785 
1725 


1800 
11620 
_ 
1500 
174.0 


1500 
ro80 
t320| 


1487 
1071 
130g 


Snker, 62 
Minion, 
F4'con, 


5110624325 1425 
$30 765| 954 1926 
550! 935,11651254 


For ſhooting in Mortar-Peeces which are ele- 
vated above 45 degrees and nearer to090; yu . 
muſt uſe much praftice to come to be perteCt, at- 
tera ſhot or two be made you will be beſt ab'e to- - 
judge how yo muſt order your Gun, keeping till 
tothe ſame powder, the alteration whereof will 
alter the ſhots Random, you may baue Tables in 
moſt Books of Gunnery, which you may prore - 
and approve, 


$.6. Problems for Prattice of Plain and Sphe- 
rical Triangles upon the Sphere in Plano,. with the . 
ordinary Proportions thereu5on, Pri blems in Geo 
grapby and Navigation ; Dyalling, a New Projetiron 
of the. Sphere ; s particular Dyl, 


Pr-b. 1, Of theſe three, the length of a Perpene 
© dicular ſtyle upon an Horiz >ncal Plain: 2 The' 
© length of the Shadow : 3, The Altirude of the («) 
above the 'Horiz >n, any two being gi-en to find 
& the third , ſee (&p.19.) Say, as in plain As, as: - 
& AC. AB: : Rad. cot of ARC the upper edge of rhe. 
© 415” the height of t4e Centre.Turn the Figure 
| upwards, it is the ſame upon a-vertical wall, 


& Prob, 2, Of th:ſe Three 3 1. The Meridian- 
E Alt, of the-@ or. % 3 2. The Elevation of the: 

Fiis.; 3. The Declination of the (©) or *% any 
| H.3 IC. -» 


( 9%) 


fo gies, $o find the third. For Alt. Equinogy 

whici: is alwazs the Complement of the hejgh 
the Pole) — —- Merid. Ait.=Declination Sy 
or Merid. Alt, Alt. Equi.=Declination 
The greateſt Declination is found now conſtany 
to be 23 deg. 39'. 

Prob, 3, Of theſe Five; 1- The greateſt De! 
©, 2. Longitude of the (@). from the next Eqi 
point; 3. The) Right Aſcenſion 3 4. The Dy 
© in taac place; and 5ly, The Angle of thefg 
Ptick with the Meridian, any two _e given 
tind the reſt : For in (Fig. 20.) the A, YG 
righ: £ ata, Lat Y* is the firſt part in the Prch 
Y'© the ſe.ond, Y 3 the thirg, 2 @) the fours 
aud the Anple (@) the fifth, any two being give; 
the other three may be found by the Rules for rjjh 
Aogld As tefore taught. Note that the Long 
rude of the (@) and its right Aſcenſion trom thehy, 
ginning of Ar-es are true in the firſt Quadrant, by 
muſt be ſubſtrated in the ſecond Quadrant, ai 
added in the third from or to 130%. in the four 

Quadrant muſt be ſubſtraRted from 3529. 


Prcb, 4.. The Right Aſc. © the hour of th 
day, the right Aſcenſion of Mid-heaven, any tx, 
being given to find the third, for the right Aſc,6 
+ Time from No»n<=right Aſc, of Mid-heavenand 
Time from Noon=right Afc, of Midheaven —— 
right Aſc. ind righr Aſc. © righr Aſc. of Mit 
Keaven Time from Noon. 


Prob, 5. Of theſe Six : 1, Elevation of tt 
Pole; 2. Decl. 6) or *; 3+ Altitude of the@ 
or &- 3 4. The diſtance of the () or & from tie 
Meridian 5 5. The Azimuth of the (©) or + fron 
the North; 6. The Angle ofthe @) or + ſhew-B 
ing its Poſition in reſpe&t of the Pole or Ze F 
nith , any three given to find the reſt : Forin 
the Oblique avgled &, Z's) N, Z.N, is the com 

. plement | 


(91) 


plement of the-Elevation, the firſt, N © the com. 

plement of Dec. the ſecond, Z (©) the complement: 
of the © Alr. the third : The Angle at N is the. 
diſtance of the @) or + from the Merid.= to the 

time of the day the fourth, the Angle at ©) is the 
fifth, and at Z the ſixth. . | 

Prob, 6.. Of theſe Five 3 1. The Elev. Pole; 
2, © Decl-. 3- © Alt.at6; 4. © Azimuth. at 
6; 5. The © Polition in reſpe& of the Pole and 
Zenith 3 any two given to find any one ofthe reſt, 
for in the right Angled A b Y c. Zat Yis the firſt, 
Yb the ſecond, bc the third, Y c the fourth, and . 
| the£ at b the fifth, 

Prob, 7. Oftheſe Five. 1. Decl. ©, 2. Ele. 
ration of the Pole; 3. Tie Amplitude of the @) 
titing or ſetting3 4. The Angle of the Horizon 
and Merid, at the © riſing; 5. The time from 
Midnight, any of theſe two being given to find a- 
ny of the reſt-z for in the right LA dNO, DN 
is the complement of Declination the fir, N © 
the ſecond, d O the Complement of the third, 
d the fourth, 4N the fifth. . 

Note, That the Angle at N or £dNo, is the 
comp!. of the Aſcenſ. Diff, which might be found 
alſo more clearly in the A Y fd, under the Hor. 

Nete, That the Afſcenfional Difference turned in- 
totime, by allowing for every degree 4' of time 
ſheweth how far the (©) riſeth from 6 a Clock, may. 
teſthe time of the (@) ri. and ſetting. .. 

Note, That if the Elevation of the Pole, and ©) 
Decl. be both either North or both South, then 
the right Aſc.- Aſc: Diff. = obl. Aſcenſion, 

odadded = oblique Diſcenſion 3 but if the Ele- 
vation of the Pole, and ©) Dec. be the one North 
the other South, then add for the oblique Aſcenſ. 
1d ſubſtraQt for the Deſcenſion. . 
Note , For the Not-rifing or Not-ſetting of. 


i Ecertain Stars, I. If the Elevation of the North 


"role be greater than the Complement - the. 


orth, 


C33.) 


North Declination ,-thea that ſtar ſetteth not, 
than the South Decl. then that Star riſeth not ; and 
if the Elevation of the South Pule be greater tha 
- the Complement of the South Declination of the 
ſtar, then that Star ſetteth not, if greater thanthe 
North Declin. then that ſtar riſcth nor. 

Note, That.if you double the @) ſetting it is the 
I ength of rhe day, © rifing the length of the night, 
and half of that i: the ſemi-diurnal Arch. 

Note, Becauſe the obtaining of the Hour and 
Azimuth is very uſeful by taking the height « 
the ©, I will here fet down an Exam. of then 
both, after the manner of the laſt Problem in Sphe 
rical As. In the Lat. $1. 3o. the ©) height 32, 
the ww. 1389, firſt for the hour, then the Ak 
mutt. 


. our. 
Co, pole 38. 30.ar. 6, 0.255850. 
Co. Dec. 72. oo ar. fi, 0 021723, 


X---33. 39. 


Co. Ht----58. oo. 


Z---91, 30, 
X---24. 30, 
Half Z 45. 45 lineg.%g5og6. . 
Half X 12. 15 fine 9.324699. 
Z.-19.409368, 
Sine 209, 26', half Z. 9704684. 
The hour 8 a Clock and one minute. 
Azimuth. 
Co. pole 38. 30. az. (f, 0.350850, 
Co. Ht. 58; 09, ag. ff, 0,071579, , 
X--19, 30, 
Co Dec.--- 72. O90, 
Z-e- 91. 39, 
X--52. 39, 
Half Z---45. 45. line 9.855095.” 
Half X-.26.-15.- fine 9.645706. . 
19.778231. 
50®, 47". half 9.889115. 
The Az. 50% 47. from the South, 


( 93.) 


Note IT,. Of Geography, which is the knowledg 
of the Hibitable World, and the meaſures there- 
of; firſt, you muſt know that the Latitude of any 
Place is the diſtance of it in degrees and parts 
from the EquinoQtial ; the Longitude is the di- 
ſtance from the firſt Meridian placed by Ptolemy 
in the Canaries, but the moſt of the lateſt Geogr, 
place it in the Azores, From Weſt to Eaſt the ac- 
count is by degrees and parts, or by hours, ac- 
counting ! 5 degrees to an hour, and tor every de» 
gree 4 minutes, and every minute 4.ſeconds. 


The Zones are five; 1. The Torrid Zone betwixt 
the Tropicks, two Temperate betwixt either Tro-. 
pick and the Artick and Antartick. Circles, and 
two Frigid from them to both the Poles. 


The Climates and Parallels lye parallel to the 
Equator, A Climate is a Zone or Girdle that is 
contained betwixt two Circles parallel) to the E- 
quator, thoſe Circles have the longefh days differ- 
ng half an hour, the middle Circle betwixt them 
hs a quarter of an hour difference from the Ex- 


emes.. 

In reſpe& of the ſhadows, the Inhabitants are- 
differenced into Amphiſcii , whoſe ſhadows are 
ometimes in a yu round about them, Eaſt,Weſt, 

3 


vorth and South, being thoſe that inhabit the Tor- 
id Zone, Heteroſcis, thoſe that .have- their ſha- 
SXows one Way as in the Temperate Zones. Per:ſ- 
ti, thoſe that in a day may have their ſhadows 
ound about, as in the Frigid Zones. 


In refpe&t of the ſituation , the Inhabitants. 
re Perjccians that dwell under the ſame Meri- 
Lian, and in one Parallel diametrally oppoſite 
n that parallel, they have the ſame Winter and 
ummer at contrary times, unleſs in the Frigid 
ane; Antecians dwell in like parallel from the 

Equator, 
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E1uator, the one North, the other South, and un, 
der the fame Meridian and Longitu Je ; Antipuy 
are thoſe that are Diametrally oppolite by to 
Centre of the Earth : they have contrary Wintm 
and Summers, and days and .nights contrary, 
out of the Torrid Zone. 

The next thing is to c nſider the Maps, þ 
of the World in General ; which ha.e theſe C 
cles , the Equino#ial , Ec:iptick , Tropiey 
Canc-r and Capricorn, Circles Artick and Ante 
tick, Meridians and Parallels, fich a My 
ſhews the Effigies of the Globe of Earth i 
Ftn), and in it yoa conſider what - places 
North , South , Exft or Weſt by the Meri 
and Parallels, and conſidering any Province q 
Place, you preſently fee how it is poſed tot 
North or South by its Latitude + to or from 
firſt Meridian by its Longitude , then in nt 
Zoe or Clinate, what is the longeſt day, 
tude, Longitude ; and it is conſidera let 
Ge>gra>hers moke the right fide. of a_ Map 
Faſt, the left Weſt 3 the North the higheſt, 8 
So 1th the loweſt parts 3 next for the diſtang 
Mites , the Italians and Fe account fixt] t 
degree , wbich would anſ:er a mile for 4 
nate , but jt holds not true in cither , fot 
cording to Mr. Norwood, near 79 mile. En 
makes a degree, and in 1taly at Bonnie ac 
Ing to Riccioln 65; however let the accou! 
60 to a depree, and then to reduce thoſe tob 
gliſh, fay, as6. to 7 : : O is Engliſh nile. 
Afro. miles, and contrarily, as, 7.6 :: 
miles. to Erg!. How meaſures in Feet of 
Countries agree , you may find in the Table 
the end of the Book, Entituled, Foreign | 
fnres and Weights compared with the E 
In all particular Maps you have a ſcale of 
to meaſure the diſtance of places, if rhoſe | 
ye within the opening of the Compaſſes, if 


= 
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ther , then by a Ruler turn the Compaſles oftacr 
about. The Globe of the Earth hath for its Su- 
perficies, Land and Sea, near the one equal: to the 
© other, the great Continents of Exrope, Aſia, As 
rick and America, are called the Firm Lands or 

Continents ; the reſt are Iands rounded by the 
Sea, Peninſula's joyned only by a neck of Land to 
the greater, as the Morea, &c. Iſtkmus that very 
wee; Promontory high ground that juts out into 
theSer 


Again , the Seas are divided into Oceans or 
Main Seas, and the Medit.rrancum, or Midland 
ea, AGulf is part of the Sea, almoſt cut off, 
#5 the Baltick Sea. A Streight is the part cat oft, 
$ the ftreights of Gibraltar, theſe are the Gene- 
al Heads : And for a more particular pratice, 
conſider Figure 21, wherein N. is the North Pole, 
S, the Suth Pole, EQ part of the EquinoQial, 
A and B two places in the Northern Hemiſphere, 
D, Ctwo in the Southern, AR, AC, and DC 
are part of great Circles paſling betwixt thoſe ſe 

eral places; QB the Latitude of B, E A the a- 
titude of A, both North, F D and CQ the Lat. 
of D andC South. L ANB=L DSCis the Dif. 

rence of Longitade, of A and B or D and C, 
the /'s NAB ard A BN Thevs the poſition, how 
d1e place lies from another : Therefore firſt, if 
wo places lye in the ſame Meridian , both on the 

orth {ide of the EquinoCQtialz as BandF: Q B 
being the Lat. of Band Q F of F, the difference 
of their Latitudes B F is their diſtance in degrees 3 
ifone Lie on the EquinoGtial, th" other not, as 
Q8 the Lat. of 3. is the Diſtance , if one have N, 
Lat, th? other South as B and C, the ſumm of both 
their Latitudes is their Diſtance B C. All which, 
and ſome other varieties , as being both upan the 
j = reno , are calily underſtood upon the 

Mme, 


And 
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And for more Exat Rules to know the ili" 


ſtances, and poſitions of Places, confider the Tx 
angle ANB. there is fix parts in this obli 
Spher. A. AN the Complement of the | atitudeg 
A, N B the Complement of the Lat. of R, Af 
the Diſtance of AandBin Fas tn Circle, LA 
B the Difference of Longitude of A and R, t 
£4 N A'B the poſition how B bears from A, fee 
the Merid. "towards the Eaſt, and the 4 Ni 
how A bears from BR towards the Weſt. Any thy 
parts of theſe ſix being given, to find any of 
reſt, uſe the Do&rine taught before in oblii 
Spher. As. if both the places be in South : Lz 
B C it is the fame with the former , if or 
North the other South refolve the A N Ag 
Theſe Rules ſerve to find the diſtances and pol 
on of anytvyo Stars after the ſame manner, * 
A-C A B may by help of the former Rules belik 
wiſe refoly'd. | | 

Laſtly, To know how many ſquare miles 
perches there are in the whole Earth, or in 
parcel or part thereof included in a Triangh 
as ANB for the former, find how many ſq 
degrees there are on a Sphere , whoſe circa 
ference of its greateſt Circle is 360 ſay, byt 
Rules before taught 3 As, 7.22 - : fo ſquare 
360 (=129690.) to the ſyperficies of the wh 
Sphere in ſquare degrees 407314. and fup 
ſing ſixty miles in a degree , there will be 36 
ſquare miles in a ſquare degree (though there 
more in theCurye)which gives 14663 30400 ſqua 
miles in the whole; but to reduce theſe to by 
liſp miles : ſay , Q. 6=36. J=49:: þ 
1456330400. ta 1077 393966. Engliſp miles byt 
Back Rule. 

But if it be a Spherical Triangle , as AN! 
or afly other, as ABC, and it be required 
give the proportion of that A to the whil 
Sphere, according to Mr, Fohn Leak's _ ht 

monſrat 
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;Wnonſtrated by Mr, Fofer, add all the Anglesof 
> Wc Spherical ſriangle together, from whi. b ſub- 
jut 180 deg. divide the reſt by 720, it leaves the 


"Weo, and min. in prop>rtion to 362: : as that TI ri- 


pple.to the Sphere. 


Note THI, Of Navipation, which teacheth how 
nd by what means a thip may be directed on the 
2a to the Place or detired Port, 

In ſhort Paſſages , where you are but a ſmal!! 
me without {tight of Land, the Compaſs and 
nowledpe of the Land and Sea-marks are ſuf- 
cient : But in long Paſlages , where belides 
e Compaſs, Lead and Log-line , there are re- 
vired Inſtruments to take the Latitudes, and te 
nquire after the Longitude and Diſtances : You 

y confider the ſame as one imple Courſe , or 
pmpounded of many : There are three ways 

performing both Courſes 3 1. By the Plain 
4.chart 5 2, By Mercator*s.chart ;, or laſtly, by 
Great Circle, The laſt is in part taught by the 
Rule in Geography laſt mentioned , of the di- 
ance and poſition of places , but is not pra- 
ticable at Sea. The ficſt may ſerve near the 
quinoQial, but further off and in long Courſes 
falſe; the ſecond. is true in all Courſes, and 
ught' to be moſt practiſed ; the firſt and ſecond 
7ays are practiſed alike in plain Triangles, the 

Difference only , that the Meridians are not 
qually divided in M:rcator's way, but you muſt 
e the Table at the latter end of the Book, 
alleds 4 Table of M-ridioral Miles, whereas in 
lain Sailing all the lines are equally divided : 
- Prattice will beſt appear by theſe few Pro. 
ems, 
Prob, T. To convert the Rumbs or points of 
e Compaſs into Degrees of Inctination to- 
ards the Meridian Line, and contrarily, The 
riners divide their Compaſs ( which repre- 
I ſerterh 


jaens pie, rr nt ran OO 
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enteth the Horizontal Circle ) into 32 paryſW 7 


called Rumbs but far had it been better tow 


uſed 359 degrees, to have been accounted frog 8. 
both ends of the Merid. Line towards Eaſt F 
Weſt : But becauſe this Divition is not uſed, kno 
this Table, which will convert the points of WM 1+i 
Compal into degrees and minutes of the £ of pM jfE 
clination with the Meridian, and contrarily, W gi-e 
« 

Theſe on ths ſide the "4p ef [Theſe on this kn) 
Wejr incl. ne towards |Incl. with of the Eaſt incl ver 
'te N.end of tke Mer, tbe MeL, | to the N,end of iſh Lat, 
Merid, in : 

Rumbs. North, Rumbs. - 
Nortk by Weſt. 110, 15' [North by [ 
N. N. Weſt. 22, 30 N. N, Eaft, Ry: 
N. W. by N. 33. 45. |N:E. by N, = 
North Weſt. | 45. © N-rth Eaſt. 8 mill 
N. W. by W. 56. 15. |[N- E. by 8a, WY I 
W.N. W. 67. 30. |E.N. E. —- 
W. by N. 78. 45. |E. by North, _ 
Weft. 99, © Eaſt, plen 

Weſt by South. 78. 45. |Eaft by South. W fi 
W.S.W. 67, 39, [Eaſt S. Eaſt mile 
S. W. by W. 56. 15, [South E. by WW BY: 
Y —_ ther 
South Weſt. 45. Os South Eaſt, the 

S. W. by 8. 33. 45. [S-E.b.Ss. BM you 
e. $. W. 22, 30. |5.8. Eaſt. Mer 
S. and by W 11, 15, fS. bv Eaft, give 
Rumbs. Sourh. Rumbs. | +l 
On this fide Weſt in- { beje ou thi þ the 
cline towards $, end Taft incline i red 
Meridian. end Merid, jag 
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If you account to quarter of points add 27. 48". 
for one quarter : 5%. 37'. for two quarters , ano 
$2, 26, for three quarters. 

Prob, If. A ſhi» failing under a great Circle, to 
know how many Engliſh miles anſwers the degrees; 
fit Gail direAly N. and Ss. it is under the Merid. 
ifE. and W. unJer the Rquino al ; (ay, 1 degree. 
pi-e79 miles: : degrees gone, gives the Eng4yh 


mile. 

Prob, ITE. A Chip ailing under any Paraliel, to 
knw how many Engliſh miles anſwers to rhe num 
berof degrees in that Parallel; ſay, as, Rad. (ico: 
Lar: of the Parallel : : fo is number of rhe degrees 
In chat Paralle!, To the number of great Cir- 
= degree, which turned into miles gives the An- 
wer, 

P-ob, IV. The Rumb, the Diſttnce yon the 
Runb in miles (65 to a dearee) the differ. noe of 
Latitnd: in miles , the 4:fferencs in Longitud: in 
miles, any two of theſe glveny to find the other 
two::lnaplain right £d [4 (ſee F32.22.) Where 
A |» the place from whence the ſhip tis, rs 
Rumb N & by N. therefore the Angle of Incli- 
nation BAC by the Table is 33. 45. its Com. 
plement BCA 56.15, C the place to which the 
ſhip is to ail, A C the diſtance in miles, 959 
miles, AB js the difference in Long, 854 mites; 
Bs in Latitude 59%. 3 =A.C in Lat. 47”, 
therefore ACis8;6 miles, this is 2ccording to 
the plain Sea Chart 3 but according to M-rcater, 
you muſt find the diſtance A C by the Table of 
Meridional miles, thus, uſe tle ſame direQticons 
given in the Note for Geogra7hy, the paces be- 
ing both” on one (iJe of the Equi. ſubſtraf the 
Merid. miles anſvering 479. vis. 3202 from 
the Merid, miles anſivering 590, 36, vis, 4489 
ref 1278 mi'es for the-d:ſtance A C, This be» 
ing the only difference in theſe two kinds of 
Giling, and. thus obſerved tie Reſolution of this 


Pe I 2. & will 
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A will perform all Gimple Courſes 3 and if iv 
compounded of many Courſes you muſt ſo. man 
times multiply your Operation, 

Note LV. Concerning Dyalling. To make 
Horizontal Dyal, you muſt ca'iculate the dit 
ces on the Hurizon from the Meridian to ed 
hour, half lroar, and quarter by this Rule; / 
Rad. to fine of the Latitude: : fo Tangent of th 
Equi. hour from Noon. to the Tangent of the Hy, 
Diſtance from the Meridian, of that hour, balf « 
quarter. 

If you deſire to calculate for every minuts 
then you take every minute of the Equi. hour, | 
for every quarter, then begin with 3% 45". 7% 50, 
Þ1, 15. and 15. for an hour, &c. To make a Di 
for a full South Wall is the (ame with the formey 
only changing the tine of the Latitude, to.theCy. 
ke. 


For a declining upright Plane, you. muſt fol 
find the Angle of the Heridi:n and Sub/t:le thy, 
as Rad, Co. tar. Lat : : fine Declination. tang, { 
'Geſired ; ſeondty, the height of the Stife abox 
the Subſtile 3 thus, as Rad. Co:i. Decl, : : Cok 
Lat. to the fine of the height delired : thirdly, th 
difference between the Merid, of the Plane and 
Place 3 as, ff. Lat. to Rad. : : fo ran, Decl. to Tang 
deſired. Fourthly and laſt, you muſt find th 
Angles which the hour-lines make with the ſub 
ſtile line , which is the Merid. of the Plane; 
Rad. to (i, of the tile height above the Plane;; 
G i« the targent of the hour lice from the Merid, 
of the Plane. to tte tangent deſired. Fur a Merkd, 
Dyal, where the Plane lovks full Eaſt or We, 
the hour lines are all paral'el to the line rhat paſ. 
ſeth from Pule t> Pole, which is the hour of (ix; 
then far, a» Red. tothe height of tle fiyle inam 
known parts of a ſcale : : ſo is tangent of any hour 
diſtance from 6. Tote diſtance thereof in the 


ame parts 
£ Now 
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Now for a Mechanical way, to make any Dyal; 
to any Plane . whether declining, reclining, or 
inclining, crc ked, bended, or any ways uneven, 
without any notice taking of any ſuch declination, 
reclinationg © c..by the help of a large and good . 
Horizontal Dyal , which muſt have a ſmall hole 
in the Centre to ſuffer a ſilkthred or h ir to go + 
through z you may work: thus, under the Plane, 
where you intend to make a Dyal draw a Leve! 
Hqyrizontal Line, by any Carpenters or other Le- 
vel;to this line ſet a Scaffold or frame of any boord 
or boords deep according to the bigneſs you intend 
De to be 3 this ſcaffold muſt be level like- 
wiſe. 

This being fitted , and by any other true Dial, 
EquinoQial Ring, or by the height of the (©), your 
minute Watch reQihed or otherway , find the 
true time of the day , and placing your Hormon- 
tal Dyal upon the level Plain, keeping. it to the 
true time of the day , by removing it to and fro, 
you may by the thred from the Centre, carried by 
the edge of the Gnomon , find out the Centre of 
the new Dyal,if it will have a Centre, which mark, 
and by ſmall tacks faſten your Horizontal Dyal 
in that place, that-it may not move, the thred or 
hair carried by the edge of the Gnomon if con- 
tinved into either Pole, and is the Gnomon to - 
the new Dyal, the perpendicular Line under ir 
taken by a ſquare is the ſubſtiler, and the ile 
wy be faftned to the Plain , by help of that 


Now to draw the hour Lines, do this, lay the 
fixed to the Centre of the Horizontal Dyal, 

over the hour lines and quarters, and mark out 
in the Horizontal Line on the plain where they 
interſe&, Lines drawn-from,the- Centre of the 
new Dyal to theſe - points are the hour Lines : 
But ſome hour lines way run off the Plain, or 
by reaſon of the crookedne(s , or ſome Pillars 
I. 3. may 


1] 
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may hinder, to belp this, draw as large a faq 
or oblong apon the Horizontal Plain as you ny 
and transfer (by help of the Centre thred) ally 
Rours from the Horizontal Dyal into the Ling 
the ourlide of the faid ſquare or oblong z now 
you bring a thred from the Centre of the new] 
2), and reſt-it upon the hour points marked 
the ſaid ſquare, the Centre thred of the Horiny 
tal Dzal cartied only to touch the ctier thr 
will deſcribe the hour. line defired , whether ups 
an even or ure en Plain that have Centres for thy 
new D,al; but if the Line carried by rhe edges 
the Gnomon of the Horozontal Dyal will w 
meet with the Plain, as in all Eaſt and Weſt Phi 
much declinivg, then muft you fix up 2 Board 
ather matter to receize tie Centre by the kg 
of the Plain , and then tixing-a thred there 
that, and the other thred you may Rtrike allth 
hour lines , as was before (hewed in crovks 
Plains, and the thred from ihe Centres beingily 
_ Gnomon, muſt be fixed to the Wall by t 

23*. 

This may be. pradtifed with 2s much curioſuyy 
any other, and will be ſure and exaQ. 

Nete V. The D«ſcription and ufe of an Vi 
ver/at Dyal for all Latitudes , being a Projettin 
of the Sphere in Plano, preſented to his Roy 
m—__—- » Anno 1665, for his Particular uſex 

FA 

One Hemiſ| here being circumſcribed by aC- 
linder, wherein the EquineQizl and Cylindt 
touch , let the Hemiſphere, be conceived fo th 
extend from the EquinoCGtial , that the two @ 
lares , and all the Meridians may touch the Cy- 
linder in the Tangents. of the Degrees and Mi 
nates of the Meridians , all the Meridians wil 
be treight-Lines, all the Parallels Circles diſtant 
from one another-2as their Tangents 3; and for 
particuar uſes, ktthe Hemiſphere have upon the 

Inter ſeftims, 
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Interſe&ion of the EquinoQtial Colure- and Equi- 
noQtial Semicircles, at each degree diftance. 

Theſe, as likewiſe the Ecliptick, and all other 
Circles deſcribed from that point will be Ellipſes 
en the Cylinder : Having this Cylinder thus fur- 
nniſhed, laying it upon a Plain, fo that the Equi- 
noRial Colure may touch the Plain , let this Cy- 
linder be In or Perpend;utarly pro- 
jetted on that Plain : ſo bave you the Dyal or He- 
-miſphere now before you , the demonſtration 
whereof will be too tedious for this p!ace, The 
deſcription thuszthe point of Y* and 3% is the Cen- 
te, the uppermoſt- Line divided-both ways into 
90 degrees isthe Equin2Gial, the Line YO © that 
goes at right Angles down is the ſemicircle of the 
EquinoGtial Colure, the two edges are the Sol. 
fitial Colures, and ſtand for the Meridian of 12 
a Clock, all the ftreight Lines from top to bot- 
tom are the Meridians or Hour Lines to every 
quarter of an hour, 15® of the EquinoQiial above 
* being an hour 3 the Meridians on both edges are 
numbred from the EquinoQial to the Pole, and 
from the Pole to the EquinoQial to 99% The 
Parallels to the Equinox are draivn through eve. 
ry degree of the Meridian, and are ſo numbred 
both on the edges and on- the middle being the 
Axis of the Spvere, upon the Quadrant on the 
left hand are drawn ſereral Elliptical Lines, which 
repreſent the Circles —— ſpoke of deſcribed 
upon the Centre,being the point of Eaſt and Weſt 
to every two degrees. The Ecliptick is drawn 
both ways from the Centre)” and 2 dectiniug 23 ® 
z9' upon the Merid. and divided into Signs and 
Degrees by thoſe Elliptick Lines. 

The back: fide of the Inftrument has many. Uſes 
ſhewed in the beginning- of. the Book: thoſe of. 
this Projetion follow. 


Uſe r, Havieg the. © place to find bis Dectts 
| nation, 
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nation, right Aſcenſion , or by either of theſe th 
find the (©) place. 


Firſt, Find by the day of the month on the ba 
fide the © place, which. ſeek in the Eclipti.k, the 
Parallel that paiſeth by that place, ſheys the 
Declinarion, and the Meridian the @ right Af. 
cenſion in the EquinoQial; ſo likewiſe the Dy 
_— or right Aſcenſion given ſhews the @ 
place. 


Uſe 2: To reftifie the- Centre Thred to hay 
any Horizon, or any Line of Eaſt or Weſt whi 
paiſeth to the Zenith , or any Inclination' to te 
Horiz n or EquinoCiial, that any point upontk 
Hemiſphere ſhall meke with the Horizon. Th 
Centre Thred laid to the Latitude of the place u 
the left hand in Summer, or on the right hand i 
Winter, will repreſent the Horiz n of that Lats 
tude by the greater figures which come numbre( 
from the Pole. And if you lay it to the Latitu& 
from the EquinoQtial numbred by the ſmaller F 
gures on the right hand in Summer, or left fidein 
Winter, it repreſents the Line of Eaſt 6r We 
acd the point in the Meridian ſhews the Zenith 
Or any point upon the face being ſet out by tle 
Parallel and time of the day , laying the Cent 
Thred thereto , it (hews on the edge how may 
degrees it inclines 'or declines to or from thek: 
quinoQial, and that being added in all Northen 
Signs, of ſubſtraed in Southern to or from the 
EquinoRia! height (which is always = to the Cons 
plement of the Latitude) it gives the Inclinatia 
or Angle a great Circle paſling by the point gives, 
makes with the Horizon.. 


Uſe 3. To know the time of riſing and x 
ting of the © the Aſcenſronal Difference , tl 
_ - amplitude 
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awplitude, and the length of the day or night. 

By the laſt Propoſition lay the Centre Thred ts 
the Meridian for an Horizon, whereever the 
parallel cut- it, amongſt the hour lines, it gives 
the © riling and ſetting , and the Eiliptical Line 
which paſſeth by that place gives the amplitude or 
the diſtance in degrees from the Eaſt 3 the Meri- 
dian of the © ring carried to the EquinoQial 
fhews the Aſcen. Dift. in degrees 3. laſtly, double 
the © ſetting for the length of the day, andriling 

r nig''t, 


Uſe 4, To find what time the © will come Eaſt 
a Weſt, and what height the (©) ſhall have at thar 
time, By the ſecond Propofit3on, lay the Thred to 
the Latitude told from the EquinoQtial in the ed 
onthe contrary ſide to the Horizon , that is ts 
Line of Eaſt and Weſt, and following the (©) pa» 
rallel to that Line , the point where the inter- 
fQion ſhall be amongſt the hours gives the 
int and among the Ellipſes the (@) hcigac at that 
time. 


Vſe.s, To know the height of the© at (ix 
aClock and the Azimuth, or diſtance the (@) ſhaH 
kave from Eaſt or Weſt, Poltoiv the © parallel 
to fix a Clock, the crooked lines ſhe +s you the 
© height ; and laying the Centre Thred to the 
point of Eaſt or Weſt, mark where the paral!el 
cuts it, and.and follow-the hour line to the Equi- 
nodial { which now thall repreſent the Hori- 
my the diſtance from the Centre is the Azi- 
Myth, 


Uſe the 6, To find the © height at any time 
of the day : Setting the Horizon right find 
'e puint of the @ riſing, ſetting one point of 
We Compaſſes there, extend the other to the Ze- 
ith, and by a. black-lead point wake an Arzh 
that 
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Tat fhalt end upon the hour of the © rifing, 
Deg ees of that Circle, cut by the hour lines ſhea 
the © height. 


Uſe 7. ToreRifie the Hook, Bead and Ply 
met : At the end of the Hook ( which by 
skrew may be moved at liberty ) there kan 
Thred and Plummet with a moveable Be 
the ver' end of the Hook from whence the Plus 
met hangs, maſt be ſkrew'd faſt to the 
where the © rifeth on the Horizon , and 1 
Bead muſt be ſet to the Zenith on the contryy 


fide. thed 


Uſe 8, To find the hour of the day at ry. atep: 
the (©) ſhining ; after the Hook and Bead bet 
- Gified, as Is (ct down in the laſt uſe, lifty 
the Inftrument {(_ ſo that the Bezd and Ph placi 
met do freely phy ) that the © may Wl her 
through the leaſt ſight upon the other, the Wulf jewwil 
ſhews the time of the day among the 

lines, # _ 

Uſe 9. By the © height or hour to knowl 5 7 

© Azimuth. By the ſecond Uſe, obſerve who | 
the Meridian of the © hour and rhe Parallel nul - 
an thereby on the fide find the Inclination mi 
that point to the Horiz5n, where lay the Ti_l gx, 
then by the Uſe 6. find the © height , now 
the EquinoQial repreſent the Horizon, and di 
counting the height among the Parallels, N 

that Parallel crofſeth the Thred laid to the I T* 
nati>n, follow the Meridian to the Equino | 
the number from the Centre is the Azimuth tally the 1 
the Eaft, and[ 


Uſe 10, All the foaxmer Propoſitions may Thin 
applyed to the Stars, re nembring-the © (0 
the hour , therefore uſe the right Afﬀcenſin 


IELPEREZTES 
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Southing, If after 
addit, you ſhall have the true time of the night. 
Theſe excellent uſes you have from this Inftry- 
ment, ſid if you deſire it, with the Book : If you 
defire it of Metal and Larger, Mr. Marks before 
mentioned will make them, or Mr. Hays in Moor. 
reap Laſtly, upon the infide of the Cover you 

ea particular Dial will ſerve wirhia Thirty 
Miles from Londox preſently toknow the hour of 
the day, the Parallels up and down anſivers the 
days of the Month, the other freight lines that 
weparaltel, ſhews the Roll, and whereever 
that crofſeth the other, there is the hour, the lo 
kours for Summer and ſhort ones for Winter, 
placing a pin in the point YT, letting it ſhade in 
theLine YL IF, a Line and Plummet playing from 
irwill ſhew the © height on the righi ſide. 


$.7. Of the Nature and making of 
Watches, Clocks, azd ether Moye- 
ments, Collefed from Mr. Ough- 
tred's Automata, with ſeveral Ad 
ditions and Notes about Pendulums. 


Tie eae Wheel whereon the Fuſie or firing 

are fixed, divides the Nature of 
the Work in any Movement, that is,all the Wheels 
and Pinjons from that to the Ballance or Fly only 
Prepares the Motion, but the other way eficQ it. 


Things to be Noted arg, 


1, The 


C,xov | 


2, The Fuſie, andh>w many turns it hath, 
2, The number and names of the Wheels, Tee! 
and Pinions, viz. in a Watch of four Wheek 
ſuppoſing the Numbers annexed to be the Teeth)! 
on the Great Wheel (Number $5 Tee:h) turning 
the Pinion (Numb, 5.) fixt to the ſecond Whee 
(CN. 45.) turning the Pinion (N. 5.) fixt tothe 
Contrat IFheel (N. 40.) turning the Pinion N, 5,ji 
fixt to the Crows heel (N. 17.) having odd teeth, 
working upon the Palats of the Ballance (N.z,) 
But in Watches of fiveWheels there will be a thirf 
Wheel before the Contrat Wheel, | 


3. The Pinion of Report fixt tothe Arbor ofthe 
great Wheel (N. 4.) which Hes hid betwixt t 
Plates in Watches, and turns the Hour What 
CN. 36. ) which carries the hand about upon te 
Face divided into 12 or 24 hours, 


For brevities ſake, let M. ſtand for the Mons. 
meat whether Watch or Clock, F. the Fuſie, 1 
the great Wheel, 4 the Pinion of report on 
Arbor, E the ſecond.,Wheel, e the Pinion oniy 
Axis, I the Contrat Wheel,i the Pinion on its Ay, 
O the Crown Wheel carrying 0 its Pinion on it 
Axis. B the Dyal Wheel carrying the hand, it 
H heurs, T time, t turns, N Notches or Beats o 
the Ballance. Con. Continuance and length in tine 
of the Watches going. 

The Work will ftand both in Letters and F| 
gures, as in the Example: 


a) B (4 4.) 36 (9 | 


17 Crown Wheel. 
2 Paltats. 


whert 
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there every wheel is divided by the Pinion it 
moves from A to O. viz. 55 by S=11= f, 4; by 
$Z9<=8- 49 by 5=8=k, But B divided by a gives 
9 that is B by a=d. 


:. Rule, fgkO2=!11lx9x8 x17x22269298. 
qual to N, Notches or Beat: made in one turn ot 
thegreat Wheel,and 25928 x 9=242352 the bears 
that are made in one turn of the hand, whether 12 
or 24, Laſtly, divide 242352 by 12 it gives the. 
Beats in an hour, 20196. and by 6ogives the Beats 
ina minute, 336,6. Thus far I queſtion not, is 
very plain, and muſt be practiſed to be well un- 
z as being the Foundation of the whole 
work; and by it you ma; ealily know how many 
turns any Wheel or Pinion makes for one turn cf 
the Fuſe or hour wheel. 


2, Rule, As the Beats for one turn of the great 
Wheel or Fuſte 26928 
* Is to the Beats gone in one hour 20196 
:2 $a continuance of the Watches going 
* Tothe number of the turns about the Fu- 
12 
:: And foare the hours of the Face 12 
* Tothe Quotient of the hour Wheel divided 
bye. 3 
* Theſe proportions holding, that any three gi- 
ven,(not the ſame kind) 3 ou may find the fourth 
As fer Example, 
| To know the continuance of the Watches go- 
ing, that hath 13 turns in the Fuſte, and 26928 
Beats in one turn ; and 20196 Beats in an hour. 
y, Ninan H. NonetF:: I2r. of F.to Con. 
20195 ) 26928 x 12 (16, But if it be demanded 
by the Beats, and the time of the Watches goivg 
o know the Turns of F, 26928.) 22196 x 16 (12. 
Or if it be demanded what Quotient ſhall be laid 
K upon 
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upon the Finion of Report 3 Say, 16. 12 ::'6 
94 or as 26928. 20156, Note that the leſſer} 
taken, the tonger ſhall be the continuance of the 
Watches goirg at an equal T. 

Rule 3. Concerning Pendulums. The pri 
ia a Watch,drawing harder at the firft than att 
laſt 3 and likewiſe in Clocks with weights 
ſtrings, there is added the weight of the firiy 
gotten every moment, to the Clock weight, 
for that no Metion can by hand be made fo fith 
there will come ſome unequalneſs, as you m 
hear by the Beats either of Watch or Clock, t 
Juſten and regul*te theſe inequalities Monſiar 
Hugens invented the way of applying Pendulum 
to either, for which his Name will be ever ſe 


TOrrY ST SHzTmD> So 


menbred. 6 
Pendulums, whoſe Vibrations are of the eh 
Degrees and Minutes are equal, or if they riſend the 
above a Degree, and the " of their Vi and 
tions are in proportion to the lengths : Far 161. 
Standard orRuleMonfieurHuger:s gives the len :) q 
of a Pendulum that ſhall ſwing ſeconds, to bell 2 
to the Pariſian feet 864. The Engliſh Feet wil 11 
Paris feet by my Table are, As, 1900. 1068,Th af 
fore, 964.881: : 1.068, 1.089 and 1.089 x32 that 
267 equal to three feet three inches, and twotent 
of an inch. 
The Honourable Lord Brancker, and Mr, Rs 
found the length to be thirty nine inches and; 
parts, which a little exceeds the orher, andn 
be, was juſtned by Maſter Hugens?'s Rule fort | 
Centre of Oſcillation 3 for Montous Pens T 
that ſhall vibrate one hundred thirty two time þ tt 
a miazte, it will be found likewiſe 2,1 inch 2... 
greeing to 39,2 inches Engliſh : Therefore W ywi;ct 
certain 39,2 inches may be called the univti whes 
meaſure, and relied on, to be the near !engt! the b 
2 Pendulu that ſhall ſwing ſeconds each vibrit once 


on: With this ceution and Rule, As the le 
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of the ſtring from the point” of ſuſpenſion to the 
Centre of a round Ball. is.to Radius : : fo is Ra» 
dizs, to a fourth number. Let two fiiths of that 
foorth be added to the former length , for the 

of the Fendulum, Having this Standard, 
the next Rule is this : That rhe lengths of two 
Pendulum are in proportion to the [q ares of their 
ſreral vibrations, waich will be equal to the Beats 
of the Ballance 3 therefore the Beats rhat ſhal! be 
propoſed in a minute,being given to beg9,and it be 
demanded to give the length of a Pendulum , Sav, 
ps the Cquare of 59. (2309 ) Is to the ſquare of 6g 
(3600) :: (ois 39,23 to 55,4 the length required 
for (2590) 3600 x 39,2 (56,;.) And if the 
length be given to kno? the ſings or beats in a 
miaute, As Altitude given,To Altitude known : ; 
 Ruare vibr: known. To ſquare vibr: req. 
wioſe quare Root is the Anſver : Ard becauſe 
the two middle terms ſtand in all ſuch Queſtions, 
and will be alwa's 141120 : Therefore divide 
$1120 by the ſquare of the ſings In a minute, 
It gives the length ſought 3 or by the length it gi-es 
the ſquare of the Swings. And thus as the Inge- 
nious Maſter Hook, fi; ſt propoſed, thave hang'd 
aſying by my Clock to regulate it upon a Pin, 
that it ma; freely vibrate, 


4B) --- 4 (12 


$6---7 (3 
54-6 (9 
21 


The nunbers of the great wheel 55, its Pinion 
4 turning the hour wheel 43, The pre.it wheel 
turns a Pinion of 7 fixt to tlie Crown wheel 54, 
Which turns 2 Pinion of 6 fixt to the Ralience 
wage! 21, The Quotients 8x 9x21 x 2=3024 
the beats in an hour,becauſe the great whee! rurns 


ouce in an hour, elſe 12x 9x21x 2 = 36289, 
12) 


$ oh ) 


12) 26288 (3024 and 60) 3024 (50,4 beta, 


a minute, and as was ſheved before, the ler 
of the Pendulum will be 5s, 5 inches, fixaw 
upon a ire running into a Rod, that fhall hay 


four feet 7,5 inches below thePin whereon it pl ; 


and about a foot or above, a Wire beaten flat 
ſeveral holes to fit to the top of this Rod, a 
to a Pin placed upon the Ballance towards thebad 
Gde, will regelate the Motion exceedingly well, 
and may be done without trouble or charpe. 
For the regulating the inequality of a fi 
when it may riſe ſometimes higher , ſometing 
lower : There are two ways, either by | 
the Line play betixt two Cheek parts of a C- 
cloid, as Monſieur Hugtns bas direfQed, whis 
may eaſily be effefted to any length of the Pendy. 
lum, and are made, if any defire them, by wy, 
Humphrey Adamſon near Turnſtile in Holborn,) 
Or elſe by not ſuffering the Pendulum to vibray 
above an inch from its ſettlement : For my part 
after ſome time and charge of Experiments, Ihe 


D B lieve the firſt the betty 
= 72 waV. Monſieur Hogen 


oo in his Book of Pendy 

Fo dwg o - Ium Clocks, propoſeth 
E 48.8-. {6 a Watch about a me 

1 48--- 24 (2 height,to go 39 houn, 

O 15 and to have theſe nun« 

bers. The great whe! 

$0, &c. which turns about in an hour, and ſhes 
minutes 3 therefore for an hour multiply the Que 
tients. 1@x 6x 2x 15x 2=3602 being the ſecond 


in an hour ( 60 x 693600) or beats. Now thief 


third wheel I turns about in one minute for 10x 
6=60,and carries a plate divided into 60 fecond, 
and ſhews the ſeconds ; and upon the Arbor e 
the great wheel is fixed a wheel a turning another 
wheel «, both of 30 teeth, both tureing about 
ag hour 3 the latter has on it a Pinion-Þ of 6 tech 

turning 
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tirning B72 in 12 hours. This Watch has apullY” 
tyed to its Weight, by which you may pull it uP 
and not ſtop the Watch ; the Pendulum plays be- 
twixt two Cheeks, part of a Cycloid, 

The next queſtion {{uppoling there be a ſcrew 
below or above the Pends!, to lift it up or let it 
down upon a {qu. braſs Ruler divided jnto inc. and 
tenth parts) to know how many minutes and (e- 
conds every tenth part of an inch will make the 
Watch go faſter or flower ina day. Itake the 
Pendulum which vings ſeconds length 39,2.,Then 
by the Log- I make this Table. / 

I 00-4 1 |'V 
38.711.587711 1,780988,60339 9, 
38,611.588832 1.780378;60;31 7, 
38,9;r. 589949 1.7798 1962;23 5, 
39,0/1.59106F5 1.779261,60;15 3, 
39.111.592177 1.778705 (60; 8 1, 


OD — 


39.211.593286 1,778151|60, |1, 
39-31.594393|1.777 597159921, 
39:411.595496 1.777246159.3513. 
5 [9 1.596 597|1.775495[59-77|5- 


39.611.597695|1.775996159.790 


39.711,598790[1.975399l5 9.6219, 


A—— 


The firſt Column has in the middle the lergth 
of the Pendulnm 29, 2 inches, upwards it dimi- 
niſheth one tenth, and downwards increaſeth one” * 


The ſecond Column are the Log. of the firſt, 
Thethird Column are half of the Log. of the dit- 
ference of the II taken out of the Log. 5.149588, 
which is of the ſtanding pumber 14-1420 aforeſaid : 
The IY, Col. are the numbers of the 111 ;, and the 
FCalumn are the minutes and ſeconds that theſe 
augmentings or diminiſhings will cauſe in a day, 
and xe gotten by Multiplying 24 x 80=1 449 the 
; K 3 minutes 
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nutes in a day, by the decimals above or yn 
60'*. which work may be done cafily to any le 
of a Pendulum. 

Rule 4. Of finding out fit Numbers fox t 
Wheels and Pinions. 

1. Any two Fraftions , whoſe Terms are 
portional perform the ſame Motion; 
9. 36. 45. 63 
I 4 
(the lower for the Pinion.. 

2, It it be as ore Wheel. to one Piniqn: 
_& is the produtt of miny Wheels. to the y 
duR of many Pinions. , both will perforn 


2c. The upper for the Why 


1440. 6 
ſame Motjon. Exam, 22 equal to = 


5 36 8: Fo 35 x 3 x $05 
Ss —-a — 8= 2 — for —_ 
I 4 T”T 0 4+4x7nvd 
14400 1440 
W» = _ nor matters it. in wiat order tþ 
280 28 ; 
Wheels and Pin'ons are ſet,or which Pinion ft 
uader.every Wheel. 
3- Theſe Fattor's 36 x 8given, may thus be 
ried, vis, Divide. them- by ſuch numbers as wil 
mealure them , and multiply the Quotients 


the Altern Civiſforsy the Product of 9. i 


thoſe two laſt numbers ſhall be two 36. | 
to the Produdt of the Faftor's given. for 4. ! 
36 x 8—=32 x9—283. 34 j 
4:.1f fir numbers cannot. be had by 

any of the three-former ways, . you muſt-ſcek ſon: 
Ratio as near as poſlible. in this maneer , as 
of the two Numbers. is to the other : : ſo is 36 
to a4'þh. Divide that 4th number, and alſo 36, 
by 4, 5, 6, 7 3, 9, To, 12, 15; or which 

them bringeth a Quotient neareſt to an Integer; 
>> if the two Numbers be 147, $79, which are to 


'2nO =0 592 nu Go ws 
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at t> be cut into wheels, and yet cannot be re- 
into leſs, becauſe they have no greater com- 
mon meaſure than Unity. Say therefore, 


0, 147:: 359, 3114 gN311(52. .N 311(39. 
16. 179; : 360, 415.4.6 369 (69 T poncey, 
t) 350 (45] wherefore for the two Numbers 
 # 416(52] 147 and 170, you may take 52 
and 603 39 and 45, or 45 and 52. 


Rule 5. The Diameter or Circumference of any 
wheel being given in inches and one hundred 
parts, and the number of teeth it is divided into, 
to give the Diameter or Circumference of 2 lefſer 
"Wheel or Pinion, whh a number of-teeth given 
that ſhall exaQtly agree with the.teeth of the great- 
& Wheel-: Exam, The great Wheel his one 
ch Diameter, and fifry teeth, the leſſer Wheel 
or Pinion ten teeth 5 ſay if 7.22: 1.3, 14; then 
i 50, 3- 14: : TO, 63 for the Circymference 
of the Pinion, whoſe Diameter will be ,2.of an 


Rule 6, To give Numbers to a Watch. that 
ſhall have a Cvift train , about 20000 beats in 
an hour, that may have vurns about the Fuſie, 
and go 16 hours, and the number of the Crowa 
Wheel 17. Say by the ſecond Rule 12. 16 : : 
22000, 26666, the Beats for one turn of the 
Fufje 3 and becauſe by the firſt Rule 26666 jg 
equal to all the Quotients multiplyed together 
into 27 and ihto 2+, that number being halv'd 
is 13333 , and that again divided by 27 gives 
'for the Quotient 734, which: being broken into 
three numbers, that moms together will 
he 784, or neac to it 5 let them be 11. 9, 8, 
multiplied are 792. Then 79> x 77 x 3= 
26928.3 and ay, 16, 12 : : 26928, 20196 the 
Beats in an hbur. Alſo 16, 12 :: 3% 500 


—— 
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Laftly ; by the three Quotients aſſure 


11. 9. 8 find out the 3 Wheetsand 


Pinjons, by taking the Pinions #s 


You may try ſeveral Experiments 
to make the Watch go longer by 
altering theBeats and Pinion of Re. 
rt. 
Examp, Of a Clock or Watch 
propoſed to go a week or 8 days with thi 
Order, that the Ballance wheel , or that which 


Wn in 


moves the Pendulum may go about in a minute, 


with an Index to ſhew feconds, that the greg 
Wheel may go about in 42- hours, and that the 
wheel next it -may go about in one hour to (hey 
minutes : Firſt» how many ſeconds there at 
in 12 hours, and that 12 x 60 x 60 — 4340 
theſe are the Beats that ſhall be in one turn of the 
Great Wheel, Theſe are double, becauſe there 
are two ſwingsto onetooth of the Ballance wheel, 
the half of 43200 is 21600,now the Ballance whee 
muſt needs be 39,divide 21600 by it the Quotient 
is 720 to be broke into three Quotients, whered 
the firſt muſt needs be 12 for the teeth of the grey 
wheel, divide 720 by it, the Quotient is 60-kr 
the two Quotients remaining, which may be eithe 
i0.and 6,. or Sand 12, or 8 and 7 +, which ke 
let-ſtand, then the work will ſtand thus, and t 
Pinions taken as you pleaſe to be 
all $, the wheels muſt be 96. 64. 
60, So then the great wheel will 
go about in twelve hours , the ſe- 
cond wheel in an hour, and the 
Ballance wheel in a minute, as de» 
fired. I gave- my Watch theſe - 
Numbers ta go above a year- 

Inmy large Sphere going by Clock 
work, there is a motion for tbe Re- 


Jou defire, as is done in the fide; 
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rolution of the © Apogeun writ down on the 
Circle to be made in 17996 _ but by Exami- 
ning the Work, 1 fi1d it to be 17100, that is four 
years more, For the Great Wheel fixed is 96, 
a ſpindle wheel of 12 bars turns round it 8 tines 
in 24 hours, that is in 3 hours 3 after theſe, there 
are four whee's, 20. 73, 24, and 75, wrought 
by endlefs ſcrews that are in value bur one; there. 
fore} x 20 x 73 x 24 x 75—7884000 hours, 
which divided by 24 gives 3285009 days equal 
goo years : Now on the laſt wheel 75 is a Pinion 
of 6, turning a great Wheel that carries the Apo- 
geum number 114, and 114 by 6 gives 29, and 
g90 x 19217100, 


Rule 7. Of giving particular Motions to any 
Movement. The number of a Motion, is the Pro- 
portion that it bears to one turn of the hour wheel, 
or the Pinion of Report, from whitherſoever it be 
taken, which proportion, being broken into two 
& three Qnotients, will ſhew the Wheels and Pj- 


ions, as if you took -it for the Beats of the Bal- 
ace. 


\ The laft Note ſhall be concerning Time ; that 
which is ordinarily termed the Hour of the Day : 
Conſider this in the length of days , which are 
two, diſtinguiſhed only by the Revolution of 
the Earth :* The firſt is the Syderial Day, 
where any fixt point or points of the Earth in 
the ame Meridian or Azimuth returns from any 
Srar to the Game again 3 the ſecond the Solar 
Day, where the ſame Meridian of the Earth re- 
turns from the (©) to the ſame apain, neither of 
theſe days are the true EquinoQial day, indeed 
the Syderial is inſenſibly the ſame if it be 
but for ſome ſnall fpace of time , the differ- 
ence being only ſome fourths and fifchs of a 
degree flower. in. a-day 3 but the Solar is _ 
| y. 
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bly longer than the other, viz. by z'. 56. 55. 
19”, of time in a day , and from rene 
length of an hour i; generally accounted; 
Therefore to fit the Pendulum of a Watch & 
Clock to this Solar day and hour : 1. By th 
Revelution of @ fixed Star to the ſame poin 
again afrer one or more Revolutions ( whit 
you muſt curiouſly obſerve by fixing your 
to a point,) If the Motion for one Revoly 
tion want 3'. 56” of 24 hours , or for tw 
9. 43”, for three, 40". 39", ©c, then dat 
your Watch go true to the Equal or Middh 
Motion of the ©), it otherwiſe , the Pendulay 
muſt be altered to make it go fo. 11. Bzaim 
Dyat, v. hich though it be made never ſo ex 
and your Motion (> too , yet there will be; 
conſiderable difference after ſome days , ny 
even in one day, a'l which falls out by ref 

of the inequality of Natural Days , { which a 
laſt is ſettled and demonſtrated by Mr. Wilia 
Flamfied , from whom C( if God continae 
health) Aſtronomy hopcs for a better Dreſ; 
But this Manual will not admit the Table df 
Equations, which vou may find in Monſiex 
Huzens's Horology, whereto you are referred, 

L »ſtly, There is added a Table of the Kieht 
cenſion c« the (@#), and a Table cf the Right Aſet 
fron of the Stars of the greater Magnitude, tht 
when any of them comes into the Meridian, v 
ſobſtraQing that of the (©) fron that of the$ 
(adding 24 hours, if need be) leaves the haurs 
the night. 

And there is an Excelent and uſeful Ti 
the laſt of all, of 22 Stars, which here never tf 
or ſet, and are conſtantly ſeen, wiiich Tat 
ſhews their right Aſcenſions, nnd their time 
Azimuth when they come under the Pole $ 
therefore if you hang up a Thred and Plumnd 
and looking through a ſmall hole, (to take# 
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the Stars ray) obſerve when any of theſe Stars 
come with the Pole Star to that Perpendicular 5 
If you ſubftralt the © Right Aſcenſion , from 
the hour, of the Stars coming under the North 
Pole, you have the true time of the Night to a 
minnte, Many other uſes may be made of this 
Table, but there is not room here to ſet them 


down. 

The Table of Right Afcenſions of the © is very 
ent to a ſecond, to every degree of the Ecli- 
ptick ; and becauſe the North- Signs have the ſame 
Right Aſcenſion 71th 'their ReſpeQtive degrees of 
the South-Signs 12 hours difference : The Table 
iscontrafted, 2nd the common parts do anſiver 
two Columns : For finding the Pare Proportional 
for the @) minutes, the differences are ſet down 
to ſeconds, and may be ſupolyed from the Ta- 
ble of Parts Proportional, if you enter the 10 
differences. under 6, as you did for the Log. un- 


r10, 

The Table of the Right Aſcenſions and Decli- 
nations cf one hundred of the Principal fixed 
Stars are reAifed to the year 1680, and are ta- 
ken from Riccrols his laſt Book, Entituled Aſtro. 
nomia Reformata, are more exact than any other 
extant, and have their Differences ſet by, for e- 
very ten years to reQifie them, and were this 
done at the deſire of that Worthy and Able Phy. 
fician , and T:comparable Mthemarnician , Sir 
Charles Scarborough, for the benefit of the Indu- 
firious Seaman. 

The laſt Table of the Srars about tbe North 
Pole, are Calculated for the Latitude of London, 
and for the year 1680, Any Artiſt may compute 
them for other Latitudes, obſerving that ali ſuch 
Stars whoſe Right Aſcenſions are above 99. 14”, 
1” and under 2899. 14”, 10”. paſs the Meridian 

re the; come under the Pole. Star, all the o- 
ther Semicircle contrary. This Table will be 
welcome 


C129 P) 
welcome to thoſe that make Obſervations of the 
Stars, to know the true time of the night, angty 
reQifie their Pendulum Watches by: To all whom 
let their Days and Nights be fortunate. | 
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002900 

301030 

477121 

602060 
56,8970 
778151, 
845098. 
9030go 
954-242 
000090 


041393 
0791981 
113943 
146128 
1760g1 
204120 
230449. 
255272] 
278754 
301030 
322219 
342423 
361728 
380211 ]-. 
397940 


414973 
431364 
447158 
452398 
477721 
491352 
$905150 
| $8851 
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000-200 
02432 
oo83600 
o12337 
117033 
0211089 
.025306 
029384 
03 3424 
0297426 
041 393 
045323 
049218 
053978 
056905 
0606g8 
wy 
068186 
071882 
075547 
o079t8r 
o82785 
086360 
089g05. 
093 423 
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2 


000434 
004751 
0809026 
©13259 
ol7g451 


000868 
e05181 
oogg5t 
ol 3679 
017868 


q 


ool301 
005609 
009876 
© 14100 
o18284 


| ©2160} 
©257H15 
i 0297Jg 
033826 
037925 


022016 
026124 
030195 
034327 
038223 


044787 
045714 
049505 
053463 
057286 


042182 
#46105 
049993 
053846 
057666 


C61075 
064832 
068557 
072250 
075912 
079543 
08344 
086716 
090258 
093772 


061452 
065206 
o63g38 
073617 
©7626 


979994 
083503 
087071 
090611 
094122 


O96gTo 
I10037k 
103804 
1097210 
rio590 


097257 
Ioo7ls 
To04,145 
107549 
10926 


097604 
wnogg 
104483 
107888 
I1r262 


022428 
026533 
030600 
034628 
03 $620 


042575 
046495 
050380 
054239 
058046 
064329 
o65580 
069298 
072985 
076640 


o8-266 


087426 
©g0963 
094471 
997951 
10140} 
104828 
10922" 


T13943 
117271 
120574 
123852 


{12705 


14277 
I179603 
12090 
12417 
127429 


r1.4611 
117934 
12123 

I 24504 
IT27752 


114944 
ebaGe 
1217560 
124530 
1238096 


083861 | 084 
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2 [923664 
1027757 


1943755 


4Jo5t538 
1055278 
1 059185 
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[074085 
81077721 


$ { 088490 
1992018 
995518 


fog8989 
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002598 
006894 


Otri47 
015360 


OI9532 


003903g 


'007321 


O11570 
015779 
019947 


0318312 
035830 
039819 


024075 
028164 


032215 
036229 
0402097 


007743 
OI1993 
016197 
[ 020361 


(024486 


'oz857r 
032619 
036629 
040602 


HF 


003460 | 


. .» 

v2289t 
003174 
O124rg 
Ot661s5 
020775 


024596 
028978 
033021 


0 39028 


040993 


047654 


044145 
048053 
OS1924 
055760 
059863 


044540 
048442 
052309 
O61 42 
059942 


044931 
04883309 
052694 
056524 
OH03 20 


082958 | 
066698 
0704927 


082333 
067071 
070776 
07445k 
078094 


063708 
067443 
o7tlygs 
074816 
073457 


064053 
067814 
071514 

075182 | 
078819 


O8T 347 
084934 


084 7907 
oO8385251 
088845 
092369 


- 095866 


082067 
085647 
O3g198 
092721 
0962r5 


Og 2.426 
08 5004 
O8g552, 
093071] 
096562 


102434 
t0585T | 


1109241 


112605 


099335 
102777 
I06197 
109578 
Ti2940 


o99681 
103179 
166521 
roggI6 
113275 


100026 | 
TO3 46 : 
10670 
110253 
'T1260g 


15943 
I19256 


2216 | 122543 
$1. | 125806 
4429045 3.129368. 


16276 
T19586 


122871- 


126131 


116608 


12319 
126456 


[29699 


n19995. 


116540 
phones: 
23525 
I26781 


430012 [4 
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I 
139655 
133858 
137037 
149194 
143347 


146438 
149527 
152594 
155640 
158664. 
161667 | 
164650 
167613 
T7OSTF | 
173478 


4 


170381 
175 264 
182129 


184975 
187803 


2 


139977 
134177 
137354 
142508 
143639 
145748 
149835 
152900 
155943 
158965 


3 


131298 | 


134496 
137671 


16 1967 
164947 
167908 
170848 
173769 
176659 
179552 
182415 
185259 
188084 


188366 


IyC612 
193493 
196 176 
198932 
201670 
204391 
207096 
209783 
212454 
213109 


217747 


220370 
222976 


225568 


190892 
193681 


196453] 


199206 
201943 


191171 
193959 
166729 
199481 


' 202216 


228144 


204663 
297365 
2100FI 
212720 
215373 


218010 


220631 
223236 
225826 
228400 


204934 
20763, 
210319 
212986 
215638 
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6 
122260 


35451 
r33618 


141763 


8 


9 


132990 
136086 
139249 
142389 
14-5507 


144835 


147985 


1151063 


r54119 
157154 
160168 
163161 
166134 
16 9085 
172019 
174932 
177*25 


| 189699 


183555 
£86391 
i89210 


1929729 


| 19+792 


197556 
200303 


1 203933 


[205746 


| 208447 


211121 
213783 


| 216430 


163455 
166430 
169380 
172311 
175222 
1959;1 

VRo586 
185839 
18667, 
189490 
192285 
1950S 
197832 
200577 
203308 
206016 
208710 
211388 
214049 
216694 


148653 
151676 
154723 
157759 
160769 
163758 
166726 
169t74 
172603 
175512 


133219 


136403 
139564 
142792 
14-5818 
148911 
151982 
I55032 
I58051 
161058 
164555 
167022 
169968 
172895 


195892 


17%401 
181272 
184123 
186956 
189771 


178689 
i3r558 
184407 
187239 
190051 


192567 
195345 
193107 
20c850 
203577 
296256 
208998 
211654 
214-314 
216957 


192846 
195523 
198382 
201124 
203843 


256556) 


229247 
211921 
214579 
217221 


2 19060 
221675 
224274 
226858 
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219323 
221936 
224533 
227115 


229682 


219585 
222196 
224-791 
227372 
229938 


219845 
2224-56 
225051 
227639 
230193 
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232449 
232996 
235528 
238.46 


240754] 
253250 
235701 
238297 
240799 


239960 
23330z 
236033 
2385 48 
241048 


2430380 
245503} 
247973 
250 320 
252852 


243256 
245759 
248219 
259664 
253096 


243534 
246006 


248 464 


250998 
253338 


255272 
257679 
260071 
262g51 
264818 
267172 
269513 
271042 
274158 
276462 
278754 
281033 
283301 
285557 
287802 


2585i4 
257918 
260310 
262688 
265954 


25575 
253815 
260548 
262925 
265299 


243782 


| 248709 


3 


2312i% 
233737 
236285 
133799 
24172957 


246152 


25TTS1 
253589 
255956 
258 393 
260787 
263162 
265525 


207406 
269745 
272274 
274389 
276691 


267641 
269980 
2723906 
2746295 
276921 


267875 
290213 
:72538 
274850 
277151 


278582 
281261 
283527 
285782 
288025 


290035 
292256 
294466 
296663 
298853 


292257 
292478 
294687 
296884 
29907 1 


279210 
281488 
283753 
286007 
288249 
290489 
292699 
294907 
297104 
299289 


390910309 
203196 
305351 
307495 


3095 39 


3098 43 


Q 1247 
303412 
305566 
3077170 


301464 
303618 
;0;578 
2079%4 
310056 


279439 
281715 


283979 | 2842 


286232 
2884593 
290702 
292920 


310260 
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693 | 310996 
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231979 
234517 
237941 
239559 
242044 


——_ 
232233 
234770 
237292 
239805 
242293 


8 
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23 24858 
235023 
237544 
240050 
242541k 


232742 
235276 
237795 
249309 
242799 


244534 
4 246991: 
249443 
255886 
254396 
3567I8 
259116 
26r5or 
263873 
266232 
| "258578 
270912 
273233 
275542 
277838 
280133 
282395 
| 284656 
286g05 
289143 
291369 
293593 
295787 
297979 
390160 
302331 
394490 


396639] 


398778 


244772 
247236 
249687 
252125 
2545486 
256958 
259355 
261738 
264109 
266467 


245019 
2474832 
2499 32 
252367 
254790 
257198 
259594 
261976 


264345 
266702 


245266 
247728 
250176 
252650 
25503k 
257439 
259833 
262214 
254592 
266937 


268812 
271144 
273464 
275772 
273 .:67 


269046 
271377 
273696 
276002 
278296 


269279 
271609 


| 27,927 


276222 
2738525 


285351 
282522 
284882 
287130 
2389366 


2805783 
282949 
285107 
287354 


289589, 


291500 
293804 
296007 
293198 
300378 


291813 
294025 
296226 
293416 
300595 


392547 
394706 
396854 
303991k 


317118 


302764 
304921 
307068 
309204 
311330 


282806 
283075 
285332 
287578 
289812 


292034 
294246 
296446 
293635 
Z008r3 
322980 
3o5r36 
307222 
309417 
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3014754 
313867 
$I$970 
$1823 
$720 T46 
222219 
324282 
32633< 
328389 
332414 


311966 
314 786 
316180] 
118:72 
322354 
33 2426 
324488 
326541 
z2858z 
32-617 


332435 
333454 
336469 
323456 


332444 


332640 
334655 
336660 
338636 
3495 42] 


342423 
34439? 
346353 
348;05 
350248 
333-83 
354108 
356026 
2437935 
3* 0835 
36+1728 
363612 
35483 
3357256 
3 92.6 
Zvro06g 
3 72912 
. 94748 
376597 


1378398 


342920 
344539 
346549 
348500 
330442 
35337) 
354301 
356217 
358125 
. 69@25 


350626; 


312389 
31 4499 


. 316599 


318689 
320769 
322839 
3 24899 
326950 
2328991 


| 331022 


33 3944 
335937 
337960 
3 9054 
34!'939 
34 3014 
344951 
345939 
348579 
350829 


352563 
$54493 
356408 
3538316 
360215 


352761 
354685 
356599 
358506 
3504-24 


61917 
363800 
i165975 
3575 43 
269em1 


362195 
363988 
36386: 
367729 
359587 


362294 
364176 
3 6604 


[367911 


369772 


371253 
273096 
374932 


276739 
378580 


37-437 
373180 
375115 
$76942 


373761 


371622 
373464 
75295 
37 7024 
37894 
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315130 
317227 
319374 
321391 


11] 323458 


325515 
327563 
329601 


231635 


33 3©49 
325658 
337559 
339630 


| 341632 


362859 


354729: 
1356610 
4358473 
1379328 
4 372175 
1 3740r5 


375846 


$7488 | 377670 
1379487 


372360 
374198 
376029! 
297852 
379668 


374382 


313636 | 
315760 
317854 
319938 
"22512 


324077 
326131 


| 328176 
|] 3302r1 


32235 


372544 


23702T0 
378034 


379849 | 


334253 
336260 
348257 
349246 
J 42225 
344+! 95 
346157 
343r10 
3 59054 


| 35199 


353916 
355334 
357744 
369646 
361539 
363424 
363301 
367169 
369030 


. 379883 


372728 
374365 
376394 


358214 | 
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243 | 
24+, 
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240 | 380211 
| 382017 


383815 
385606 
287 290 
359106 
3CO935 
592697 
394432 
296199 
mm——_—_ 
397940 
399674 
421400 
403120 
4048 24 
426549 
498240 


' [,429933 


41620 
| 413399 


380 352 


382197 
28 3995 
385785 
(387568 
289343 
2GULTE 
392873 
394627 
396374 
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380754 


| 282557 


384353 
386142 


| 387923 


389+97 
391464 
393224 
394577 
3967 12 


398114 
399847 
401573 
403292 
405095 


3 98461 
400192 


| 401917 


403635 
495346 


406710 
408410 
410102 
411788 
413467 


414973 
415640 
41830r 
419956 
421 604 
423246 
424833 
426511 
qabrz5 
4297 52 


415140 
416807 
418467- 
420121 
421768 


423410 
425245 
426674 
428297. 
4299 14 


431364 


| 432969 
$3616 


436163 


11 4377FL 


431525 
433129 
434728 | 434 

436322 | 42648r- 
437909 | 438067 


407051 
408749 
410440 
42124 


413802 


415474 
417139 
418798 
420451 
423097 


423737 
425371 
436959 
428621 


430236 


431846 
433450 
435948 
43 6640 
433226 143 
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z311415 
302917 
3947 12 


391817 
393575 
395326 
397970 
39802 
499338. 
492361 
404978 
425688 
497391 
499987 
$10777 
412460 
419137 
gi5Vo8 } 
(19672 
#19129 
470781 
422426 
424065 
425697 
427324 
428g 


0359 
167 
$3770 
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388219 


399051 | 


407561) 
409257 
410946 
412628 
474305 
415974 
417638 
419295 
420945 


| 422590 


424228 
425860 
427486 
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439720 
433328 
433930 
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435526. 
439116 
438700 | 


399154 
420883 
40236955 
490.,3205 
406029 
407731 
499426 
411114 
412796 
414472 


391655 
383456 
345249 
357034 
3888t7 
390582 
392345 
394101 
395850 
397592 
399327 
401056 
422777 
49 1492 
406199 
407900 
409595 
4ri283 
412964 
414639 
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381837 
383636 
385427 
387212 
383989 
3590758 
392321 
394276 
396925 
397766 
49959 « 
41228 
402949 
494663 
406370 
408070 
495764 
411451 
413132 
414806 


416141 
4179804 
419460 
424110 
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417970 / 
419625 
421275 
422918 


424392 
426023 


424555 
426186 
427811 


42942g] 
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429591 
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| 43 6003: 


4/16 
2 


Brigp's Logerithme. 


—_—_— 


ZSSEELR 
439333 439491 | $39648 | 439506 
442909 | 441966 | 441224 | ,4r38r 
442450 | 442637 | 442733 | 442950 | 
444045 | 444201 | 444357 | 448513 
445594 | 445760 | 445915 | 446071 
447438 [447313 [417454 | 447923 
443796 | 448361 | 449215 | 449178 
430249 ! 459403 | 459557 | 450711 
431736 [431949 | 452093 | 452247 
+333'3 [+5347 | 453624 | 452777 
+34545 | 454997 | 455149 | 45$302 
436366 | 456518] 456677 | 456821 
457882 | 458033 | 458183 | 458236 
439392 | 459543 | 459694 | 459845 
460898 | 461045| i.61198 4613.48 | 
462 399 | 462548| 462697 | 4628437 
463893[4449;42| 464191 | 4643 45 
465283 [465532 | 455680; | 465829 
456868 {467916| 467164 467312 
+4683 47 | #53495 | 468643 468790 
469322,|| 699-9 | 470126 | 470263 
470292 1471438 | 471585 | 471732 
#72756 {473993 | 473949 
[474216 | 474362 | 474598 
299 | |4a7567t | 475916 | 475962 
477121 © 477266 | 477414 
473566 | 478711 
43007 | 480t51 
431443 | 483586 


148287, | 4#3916 
14843097] 4 
14%5 721 
485138 | 
43851 | 48 
48994 81.495 
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441852 
443419 
444931 
446537 
445088 
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457172 
452796 
454235 


455758 
457276 
1 458789 
460296 
461799 
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464737 
466274 
4467756 
459233 
479793 
1472171 
473633 
475090 
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442437 
442009 
442576 
44537 - 
445692 
443242 
449787 
452326 
452359 
454387 


455919 


457428 


453940 
460447 


461948" 
463445 


464936 
456423 
467904 
469380 
470851 
472318 
493779- 
475235 
4756897 


4779389 


473133 
479575 
481012 
4382445 
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791222 
702086 
792947 
703857 
704665 
705522 
706376 
707229 
708081 
708931 
709779. 
710625 
711469 


713154 
713994 
214333 


715669 * 


7 


6) 


9 


686368 
687261 
688153 
689042 
689939 


636458 
687351 
688242 
689131 
6g0019 


690816 
691706 
692583 
6934653 
694342 
695219 
696094 
695968 
697839 
6987509 
699578 
F20444 
79:309 
TO2172 
703933 


690905 
691789 
692671 
6)355g1 
694430 
695307 
696182 
697055 
697926 
698706 
699664 
700531 
791395 
702258 
793119 


793393 
704751 
705607 
706462 
79731rs 
708166 
70golg 
709863 
7107I0 
7EI5 54 


712397 
713238 
714078 
714916 
715753 


| 


703979 
704337 
705693 
796547 
707400 


686547 
687449 
688331 
689220 
690107 


690993 
691877 
692759 
693639 
694517 
695494 
696270 
697142 
$g989014 
698883 
699751 
700617 
701482 
792344 
703295 
7049265 
704-922 
705778 
706632 
707485 


708251 
709100 
709948 
710794 
711639 


708336 
709185 
710033 
710879 
711722 


712481 
713323 
714162 
715000 
715836 


712566 
713407 
714246 
715084 


715920 


j 


j 


} * 


| 


C 


_  Drigg's Logarithms. 


© 

7 1500J 
7168-8 
717671 
718502 
79331 


I 


716087 
716921 
717754 
718585 
719414 


720159 
729986 
721511; 
722639 
72/34 + 6' 
7242756! 
725092 
7259102 
7267 27) 
727541) 
728354) 

AL 
729974 
739782 
731589 


720242 
721068 
720893 
722714 
723538 
724356 
725155 
725993 
726809 
727623 


728435 
729246 
739055 
739863 
731569 


732394 
933197 
733999 
734809 
735599 


73 2474 
733278 
734079 
734880 
735679 


2 


715170 


71790Þ 
717837 
718668 
719497 
720325 
721151 
721975 
722798 
723020 


3 


710454 
717088: 

717920 
718751 

719580 
720407 
921233 
722058 
722881 
723702 


7 24449 
725258 
726075 
726890 
7 27704 


7.4522 
725340 
726156 
726972 
727785 


728516 
7 29337 
7391306 
7 39944 
731750 


728597 
729408 
73021717 
731924 
731830 


932555 


733558 


794159 


734960 


935759 


732535 
7 33438 
734240 


—— 


—- 
7Tikzy 
717191 
7bog 
7188 
71966; 
7048 
721316 
7 
7237 
714m 
72540 
7264} 
720g 
72 
7a 
| 
730 
731} 
731 
"_ 


735940 [7 


7358338 


736397 
737193 
737987 

738781 
739572 


936476 
737272 
738067 
738860 
[739650 


736555 
737352 
738146 
738939 
73973% 


735635 
737431 
738225 


739018 |: 


73y810 [735 


| 749363 
741152 
741939 
7427325 

[743510 


741230 
742018 


74.804 


742442 | 200 


743588 | 


740521 
741309 
94-2096 
74.2882 
743567 


749599 


741388 F740 


742175 
74296k 


743745. | 


_—_— 


Brigg's Logarithms. 


6 


716504 


717338 


86 | 718169 


| 719900 
719828 
720655 


3983 | 721481 


922305 
923127 
723948 
724757 
725585 
726401 
727216 


$| 728029 


723341 
729651 
| 739459 
731366 
7J32072 
732876 
733579 
734480 
735279 


8] 936078 


S 


8 


9 


716588 
717421 
718253 
; 7r 9083 
 Ti99ri 
720738 
, J21563 
| 722387 
| 723209 
| 724930 
| 724549 
Fae, 9-44 
| 726483 
' 727297 
' 728110 
7:8922 
729732% 
739540 
731347 
733152 


716671 
717504 
718336 
F1gho5 
719994 
720821 
7216.46 
722469 
123391 
724112 
72493T 
725748 
726564 
727379 
728191 


719754 
717387 
718419 
719248 
720077 
720903 
721728 
722552 
723374 
724194 

725013 || 
725830 
726646: 


72.7460, 


720273 


729923 
729813 
730621 
731438 
732233 


72.9934 
72989; 
7,0702 
731508 


732333 


, 732956 
733759 
734550 
735359 
736157 


733937 
- 733139 
734549 
735439 
736237 


739874 
737679 
738463 
739256 
749947 


735954 
| 737749 
| 738543 
\ 739335 
| 749126 


:737934 
- 737829 
2385 22 
739414 
749205 


73 þ1 87 
£733919 


7 347209 
735519 
736317 
737113} 
737908 
738701 
739493 
749254 


249836 
742411 


8 [743196 
21 7439 


740915 


546 1-341624 | 741703 
\ 742489 


| 743275 


744958 


242997 
741782 
742568 
743353 


744136 


741073 
741860 


742641 


743435 


744215 


—_ _ 


C2 


Brigg's Logavithms. 


O 


744293 
74,075 
75855 
745634 
747412 


: 


744371 
745153 
745933 
746712 
747489 


748188 
748963 
749736 
750508 
TSr279 
732048 
752816 
753583 
754348 
7552 
755875 
7565,6 
7572396 
y58r55 
758912 


7483266 
749049 
749814 
7590585 
751356 


752125 
752893 
753650 
754425 
755189 
755951 
J56712 
757472 
758230 
758588 


159743 


761251 
762203 
762754 
753593 
764251 
764998 
765743 
7564.87 
767330 
767972 
768712 


769451 
770189 


76c498 | 


T.. 
744 449 
745231 
74-6011 
745790 
7475 67 
748343 
749118 
749891 
750663 
7 $1433 
732202 
752970 
753736 
75 4501 
755265 
756027 
755788 
757548 
758306 
759053 


759819 
760573 
761326 
762078 
762829 


753578 
764-326 
765072 
765818 
766561 
767394 
758045 
768986 
769525 
779263 


3 


744528 
745309 
745089 
74 6868 
747545 
743421 
749195 
74-9968 
759749 
7515ro 
J)2279 
753947 
753813 
754578 
755341 
759103 
756864 
757624 
758382 


759894 
760649 
761402 
762153 
752.904- 
763653 
754490 
76 5147 
755892 
766636 
767379 
768 120 
768860 
769599 


760336 | 


759139 


AY 6 


756332 


Briggs Logarithms. 


7 


8 


7 44762 
745543 
745323 
74701 
747377 
748553 
74 9427 
750200. 
it d bon 
751741 
75259 
753277 
9354242 
754807 
755579 


757092 
757851 
758609 
759366 
760121 


76087sS | 
761627 
762378 | 
763128 | 
703877 
754624 | 
755370, 
766115 
766859 
767601 
768342 
769083 
769820 
772357 


744840 
745621 
746421 
747179 
747953 
74873" 
749594 
759277 
751948 
751815 


1 44919 
745699 
746479 
747256 
748033 
74.3808 
743959? 
759354 
751125 
751895 


752386 
753353 
754119 
75488 3 
755646 


756408 | 


757168 
757927 
758685 
759441 
760396 
760950 
761702 
762453 


763703 


763952 
764699 
755445 
766190 
766933 
957675 
768416 
769156 
7269894 
770631 


75 2663 


744997 
745777 
746556 
74733% 
7481195 
748835 
74,659] 
750431 
J$1292 
7$1572 
752740 
753506 
75 +272 
755236 
755799 
756560 
T$7520 


, 758079 


758836 
759592 


760705 


760347 
761101 
761853 
76:604 
763353 
764101 
764545 
765594 
766338 
757082 


767823 
768564 
769303 
77c042 


\ 770778 


C3 


Bripg's Lagavithws. 4 


O 


Z7 O52 
771587 
772322 
773955 
773785 


4 


* 


| 770926 
771661 
172395 
773128 
773860 


272999 
7732734 
[772458 
773201 
773933 


= 


17710777 
771828 
772544 
773276 


774517 
775246 
775974 
77670r 
771] 427 


774399 
775319 
776047 
775774 
777499 


(774663 


775392 
' 776125 
,7768465 
797572 


778151 
778874 
779596 
780317 
781037 


278224 
778947 
779659 
780389 
781109 


778296 
779919 
77974 
780461 
781181 


774736 | 774 


775455 715 
776193", 770 i 


776919 
777644 
778368 
779091 
779813 
70533 
781253 


781755 
72473 
5383189 


783504 
754617 


785330 
| 786041 
786751 
787469 
788168 


781827 
782544 
783260 
783975 
784589 
735401 
786112 
7568:2 


787531 
798239 


7883575 
739581 
790285 
799988 
| 791SS1 


788946 
739651 
790356 
791059 
791761 


| 792392 
; 793932 
793799 
794483 
795.185 


792452 
793162 
793368 
794550 
795254 


78 »399 
782616 
783332 
7840.46 
784760 
785472 
786183 
786893 
787602 
788310 
789016 
789722 
790426 
7Tg1129 
791831 
792532 
793231 
793939 
794627 


795324 


781971 
732688 


\ 
EE ED = rr Pn 


779900} 


. | 
DE ESOY 


783403 1793 


78;118 
734831 
785543 
7862 54 
736964 
787673 
788381 
73 9987 
78979? 
799496 
791199 
791991 
792602 
79330! 
79 4009 
794697 


795393 


Brigg's Logarithms. 


 &.] 


771293 
77202 

88 | 772362 
77349t 
774225 
714 174955 
775683 
1.776411 
1777137 
| 777862 


+1 


8 


771367 
772102 
772835 
773567 
774298 


771449 
772175 
772908 
773540 


774371 


771514 
772248 
772 gen) 
273713| 
774444 


775228 
775756 


7764537 


777399 
177934 


775190 
775829 
776556 
777232 
778006 


175173 
T7 $997 
776629 


777354 |] 


778079 


778585 
779308 
779029 
77-1 780749 
781468 


778658 
779380 
789101 
780821 
781540 


782186 
782902 
783618 
784332 
785945 
785757 
786467 
787177 
787885 
738593 
789299 299 
790004 
799707 
791410 
7923171 
792812 
793511 
9 i 794209 
[94938 794906 
199932 | 795602 


782258 
782974 
783689 
784403 
785116 
785828 
786538 
787248 
787956 
788663 


778722 


779452 


780173 
7808g3 
781612 
782329 
783946 
753761 
784475 
785187 
735899 
786609 
787319 
788027 
7887534 


778802 


779524 


,730345 
782965 


98 1694 
782,01 
783117 
783832 
784546 


785259 


785979 
786680 
787399 
783998 
788304 


739369 
790974 
790778 
791480 
79:48r 
792882 
793581 
79 4279 
794976 
795672 


789442 
799144 
790848 
791560 
792252 
792952 
793651 
294349 
725045 
795741 


7595109 
792215 
792918 
791629" 
792322 
793022 
793721 
794418 
795219] 
795810 


Cx 


Briggs Logarithms. 


0 

795880 
796574 
797 268 
797960 
7g3651 
799341 
$09029 
$00717 
801404 
802039 
822774 
803457 
804139 
> 804821 
805501 


806180 
806858 
807535 
8o82rr 
808836 
829560 
$10223 
812904 
$1Tx57; 
812245 


| I 

795943 
79664+ 
797337 
798029 
798720 
799403 
80.098 
800786 
801472 
Yo.rg8 
$32842 
803525 
41642108 
804889 
505569 


2 


79t01g | 


796713 
797426 
7980g8 
798789 
799478 
800167 
8008 54 
851541 
80 :225 


3 
796088 
796782 
297475 
798167 
798858 
799547 
800236 
800923 
$01699 
802295 


$02910 
503 594 
804276 
894957 
805637 


802979 
803662 
5043 44 
805025 


805705 


805248 
806926 
897623 
828279 
go3g;3 


806316 
$06993 
807630 
88346 


$0902 1 


$09627 
8$19;01 
$10971 
2116.2 
8$r2312 


812913 
81358x 
814243 
314913 
$15578 


1289 
$1364. 
$14314 
81.4980 
815641 


816241 
$169474 
817565 
813226 
819385 


$16241 
$r0994 
817565 


818226 | 
8r3885 


8c 9694 
810367 
811039 
811709 
512379 


806384 
$8059061 
807338 
$08,414 
8ogo88 
80976 : 
810434 
811106 
811776 


812445 | 


$13047 
813714 
814381 
815046 
815711 


$16374 
817036 
$17598 
818358 
819027 


$13114 
813781 


814447 
$1517; 


815777 | 213% 
816440 | 


$x7102 
$1775 4 
$18,424 


819083 


Brigg's Logarithms. 


796237 
796921 
797614 
798305 


198996 


EF 4] 


8 


9 


996297 
795999 
797683 
798374 
799965 
799754 
800442 
801129 
$ol8r5 
$2500 
803184 
803857 
804548 


895229 


$23908 
806587 
807264 
807941 
808616 
809299 
$0996 4 
810636 
811307 
811977 
872546 


1813214 


$1398r 


| $14647 


815312 
$1i976 
816629 
817301 
817962 
818623 
819281 


| 796366 
7970625 
797752 
798443 


79S 124 


799823 
800511 
801198 
801884 
80268 
$03252 
803935 
804616: 
8032571 
80 5 976 
8966. 5 
807332 
$803Qa8 
808684 
8093 58 
$rog3 1 
810793 
81137 
$1204.4 
$12713 
813381 


$14948 


814714 
815379 
816042 


| $16705 


817267 
818028 
8$1858$ 


$19347 


795436 
797129 


802637 
893 321 


804093, 


804685 
855365 
806244 
8696732 
807400 
828076 


8298751. 


99425 


819698 
810770 
871441 
812111 
812780 


813448 
814114 
814780 
815445 
815109 
$16771 
8172333 
ex8094 
$13754 
$19412 


796505 
797198 
797892 
795582 


' 
[1 


799872 , 


799961 
So0648 
$01335 
802021 
802755 
603389 
80.071 
804753 
805423 
$0612 


' 
1 


| 


| 
| 
| 
| 
| 
| 
i 


Brigg's Logarithms. 


O 


819514 
820202 
$2:0858 
S21514 
822168 


| 


'T 


| 


2 


819510 
8:5267 
820924 
$:1579 
$22223 


"A 


$19676 - 819741 
822333 $20399 
822989 821055 
821645 i 821710 
$22299 | 82236; 


822222 
$23+74 
824126 
824777 
825426 


$22887 
823539 
8241-1 
824842 
825491 


8:6075 
826723 
827369 
828015 
828660 


$26140 
826787 
$27434 
$28030 
$28724 


822952 
$2;605 
824256 
824907 


825556! 


826204 
8.6852 
827499 
828144 
8287839 


823018 
823670 
824321 
824-972 
825621 
826269 
826917 
827563 
828229 
828853 


$:9334 
$29947 
830589 
831230 
831870 


832509 
833147 
| $33784 
$344'1 
835056 
835691 
836324 
836,457 
837588 
838219 
838849 
$3947% 
$9196 
840733 


841359 


829368 
630011 
8,0633 
631294 
831931 


829432 
$30075 
830717 
831358 
831998 


29497 
830139 
8307831 
831422 
$3 2062 


$32573 
633214 
$3z8,8 
83445% 
835120 


832636 
833275 
$33912 
834548 
835183 


832700 
$3338 
833975 
$34611 
835247 


835754 
8363907 
837020 
837652 
838282 


835817 
836451 
85708; 
837715 
83834; 


838912 
$39541 
$40169 
840793 


$41,422 


838975 
839604 
$40232 
842859 
841485 


835881 
$36514 


837146| 8 


837778 
838408 


839038] { 


8 39667 
840294 
$40921 
8415471 


Brigg's Log av:t 


— — — - _— "ag 
4 | HB AMVEDE [|= 
I g%07 $937: $19939 | 829004 | 820072 | $20136 66 
29464 |} [829539 | 829596 820661 |8:0927 | 820792 66 
21129 321186 | 821251 | $21317 | 821382 [821448] | 66 
219% $2184+ | $21906 | $21972 |82:037 | $22102 65 
24430 $22495 | $22360 | 822626 | $22691 | $22756 _&5 
230k; (33148 | 823213 | 823279 323344 | $234-9 65 
23745 823820 | 823865 | 823930 | 823996 j $24061 65 
24305 $34451 | 834516 | 824581 | 824646 | 824711 65 
25036 $1or | 8235166 | $25231 023296 | $25361 65 
25 $5751 | 825815 | 825880 | 825935 , 826009 65 
26344\ WM [825399 | $264.64 | 826528 | 82659, {825638 | | 65 
26441] MW [$27946 | 827111 | 829175 | 827249 827395 | | 65 
27608] WW | $27692 | 8277,7 | 827421 | 827886 , 827951 | | 65 
28273 $28338 | 828402 | 828867 | $2853 x 828596 64 
2891} $:3982 | 829045} 829111 | 829175 : $292.49 64 
29561 $29625 | 829690 | $29754 | 829818 | 829882 £4 
392% |$39268 | 830332 830396 830460 ; 8630325 G4 
30 1833909 | 830973 | 831037 | 831102 |&31166 | } 64 
31486 831550 | $31614 | 831678 | 831742 | 831806 64 
3214\ WW [832189 | 832253 | $32317 | 83238 c | 832445 64 
3a} 18 2828 | 832892 83 :956 $33019 | $3 3083 64 
833465 [833530 [833593 [833657 | 833721 | } 64 

834193 | 834166 | 834230 [834294 |$34357| } © 

$34739 | 834702 | 834866 |834929 ; 834993 | | 64 

835373 ($3<437 | 835500 [85564 1835627] | 63 

$35007 | 83607x | $36134 | 846497 | 836264 63 
[$36641 | 836704 | 83 6767 | 836830 ; 836894 63 
$7273 | 337336 | 837399 | $37461 , 837525] | 63 
7994 | 837957 | 838030 [838093 | 838156] | 63 

838524 (838597 | 838660 | 838723 | 838786 | | 63 

$39164 839237 | 839289 | 839352 | 839;15] | 63 

$29792 839855 | 829918 8:928r | 840043 63 

344.0 840432 |} $4934 | 840698 ; 840671 63 

841046 | 841109 | 844172 | 841234 { $41297] } 63 

+1672 | 841735 (841797 841860 841922 63 


LA 


Brigg's Logarithms. 


| 


O | 


841985 
842609 
843233 
$438F5 
$41477 


I 


2 


842047 
842672 
843295 
843918 
844539 


$42170 
842734 
84-3357 
843980 
844601 


3 
842172 
842796 
$43 420 
944942 
844564 


845998 
845718 
846337 
846955 
847573 
3848139 
$488a5 
849419 
$50033 
852546 


84-5160 
845780 
846399 
847017 
847534 
843251 
$43866 
$49481 
850095 
850707 


845222 
$45 842 
846461 
847079 
847696 


845284 
845504 
846523 
$47147 
847758 


848312 
848928 
849542 
$50156 
850769 


$48374 
38438989 
849604 
850217 
850839 


851258 
851869 
$5 2480 
853089 
853698 


Byi3rg9 
851931 
852541 
853250 
$53759 


851384 
851992 
$5 2602 
$53z211 
853825 


851442 


854306 
854973 
855519 
856224. 
856729 


$54367 
854974 
855580 
856185 
856789 


$544-28 
855934 
855640 
856245 
856850 


857333 
837935- 
858537 
859138 
859739 
860338 
850937 
861534 


$62131 
$62729 | 


857393 


857453 


| $5Lo56 
$38657- 


859258 
859859 
860458 
861056 
861654 
862251 
862847 


857513 
83#116 
858718 
859318 
859918 
860518 
891116 
861714 
86231c 
862996 


Brigg's Logarithms: 


Gu_— _ 
; 5 | 6 7 | 8 | 9 Di 
842360 | 842422 | 642484 842547 G2 

"O94 842983 | 843945 | 843108 | 843170|} 68 

$43544 [843595 | 843569 | 843731 | 843793] ] 62. 

[844166 |344229| 844291 | 844353 | $44415 |] 62 
$44788 [844850] 844912 | 844974 | 545035 |] 62 

Ie5408 [845470 | 845532 | 845594 | 545555 || 62 

$46028 | 845099] 84,6151 | 849213 846275 4 62 

$46646 | 845798] 846770 | 846832 | $46594 | | 62 

' [847264 [847325 | 847388 | 847449 | $47511 62. 
847881 [847943 | 848004 | 848066 | 843127 | | Ga 

$8497 | 846559] 845020 | 848682 | 845743 | | 62 

$:9112| 849174] 849235 | 849297 | $49358|| 6x 

$497:6| 849738] 849849 | 849911 349972 G1 

[$5034 | $39491] 850462 | 850524 | 359585 || 6+ 
$50952 | 851914] 851075 | 851136 851197 C1 

$5156, | 851025] 851656 | 851747 | 351809 | | Gr 

$5217; | 852236] 852297 | 852358] $52419 |} 61 

$52785 852846 852907 852968 853029 G1 

$53394| 353455 | 853516 | 853575 | 353637 | | 61 

$54002| $54063 | 854124 | 854184 854245 GL. 

$54610 | 354670 | 854731 | 854792 $548552 GL. 

855216 | 855277 | 835337 | 855398 | $55459| | 61 

b55822| 85592 855943 | 3856003 856064 61. 

$56427| 855487 | 856548 | 856608 856668 60 

857031 | $5709 | 837151 | 857212 857272 60 

$57634 | 857694 | 857754 | 85781 857875] | 60 

$58236| 858296 8583 59 358435 858477 60 
$58838 | 858898 | 858958 | 859018 859078 60 
859439 | 859499 | 859559 | 859619 | $59699| | 60. 
$60038| 860098 | 860158 | 860218 850278 60 

$606 29 | 862697 | 360757 | 860817 | 860877 | | 65. 

461236 861295 851355 $6415 | $69475| | & 
[861833 | 851893] 861952 | $62072 | 862072 6D 
$6240 | 862489 | 862549 | 862608 | 862668 60 
863025 | 863085 | 853144 | 863204 | 853263, | | 60. 


* 


Brigg's Logarithms. 


O 


I 


2 


$63333 
$63 917 
864511 
$65104 
$65696 


863302 
863977 
864590 
865163 
865755 


866287 
$66878 
867467 
868058 
868644 


866346 
866937 
$67526 
868115 
868703 


869232 
$69818 
870494 
870989 
871573 


869290 
862877 
870452 
87 1047 
871631 


$72156 
872739 
873321 
873902 
874482 
$75061 
875640 
$76218 

76795 

7737! 
877947 
878522 
$79296 
879669 
880242 


$72215 
672797 
823379 
873960 
$74340 
875119 
875698 
876276 
$76853 
$77429 


$63442 
864-236 
864630 
865222 
865815 


3 


863501 
8640996 
864589 
865282 
$65873 


866405 
866996 
867585 
868174 
868762 
369349 
$6935 
870521 
871106 
871690 
872273 
372855 
$73437 
8749183 
874398 


$6465 
857055 
$67644. 
868233 
86882r 
8694-98 
869994 
879579 
871164 
871708 


872332 
872913 
872455 
874-976 
874536 


875177 
875756 
876333 
876910 
877488 


873235 
875813 
876391 


87 6968 $ 


877544 


878004. 
878579 
879153 
879735 
880299 


878062 
878637 
879211 
879784 
870356 


878119 
$786 94 
879268 
879841 
880413 


880814 
881385 
$8195 
$825 24 
883093 


H 


| $83050; 


830871 


. 881442 


882012 
832581 


880928 
881499 
882069 
882638 
$33207 


880985 
881556 
882126 
882695 
$83 266 


a at ara te 4 as. oats. es. ets. 6s 6 © a© 6&5 ant 
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Brigg's Logarithms. 


I 
5 
8 
j 
: 
4 
4 
3 
2 
? 
6 
3 
y 
3 
6 
9 
2 
3 
+ 
: 
3 
1 
9 
6 


LL nowpwl - Dow wy wa & 


6 


| 


Lo 


8 


9 


86 3680 


864274 
864867 
863459 
856051 
5 6564-2 
867232 
$67321 
868429 
868997 
869584 
870170 
870755 
871339 
871923 
822506 
873088 
$73669g 
824250 
874830 
895409 
875987 
876564 
877141 


877717 


878292 


9} 878866 


879439 
$70013 
880585 


881156 


1881727 
| $822.97 
| 882866 
1333434 


863739 
8543 33 
85,926 
865518 
856110 


863798 
864392 
864985 
865578 
866169 


85670x 
867291 
867880 
$684.68 
869056 


$66769 
867359 
867939 
868527 
869114 


$69642 
870228 
870813 
871398 
871981 


869701 
870287 
870872 
871456 
872040 


863858] 
864452 
865045 ' 
865637 
$66228 
866819 
867409 
$67997 
868586 
869173 
869760 
870345 
870932 
871515 
$72998 


872564 
$73 146 
873727 
874308 
874887 


872622 
873204 
873785 
874366 
874945 


872681 
873262 


87 5466 


875524 


- | $7602 


$76680 
877256 
877832 


878407 
878981 
879555 
$801297 
886699 


881270 ; 
$3x841 ; 
882411! 
882980 | 


$83 548 - 


$823 28 
821898 
ge 
883036 
883565 


Brigg's Logarithms. 


O 
883661 
884229 


884795 
835361 
885926 


| 


L 


2 


$537.15 
$8428; 
88,4852 
885418 


883775 
884-342 
884909 
885474 


$56039 


886491 
837954 
887617 
888179 
83874r 


889302 
889862 
890421 
890g8> 
891537 
892095 
8926;1 
893307 
893762 
894316 


894970 
895 422 
895975 
896526 
897077 
897672 
893176 
898725 
899273 
899820 


894935 
895478 
86030 
396581 
897132 
897682 
898231 
898930 
899328 
399875 


$386604 


887167 
887730 
838292 
888853 
339414 
$89974 
899533 
891091 
891649 


852296 


392762 
893318 
993873 
894427 
894g80 
895533 
896085 
896636 
897187 
£97747 
898286 
898835 
899383 
899930 


3 


853832 
384399 
884955 
885531 
886097 
885660 
887223 
887786 
883348 
883999 


889470 


899030 
89939 
891147 
891705 


$92262 


892818 
893373 
893925 
894482 
895036 
895588 
896145 
$96691 
$97 243 
897792 
898341 
898890 
89943 7 
899985 


4 
88385 
884455 
885022 
885587 
886155 
886716 
887280 
Bs. 
$8860 
$8952 
8990p 
890644: 
391293, 
891960! 


4 


920357 
900913 
99%458 
992093 
902 547 


900422 
990968 
gor5r3 
$02057 
goO260L 


900476 
991022 
gor567 
902112 
902655 


900531 
gor077 
901622 
902166 
g02710 
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Brigg's Logarithms. 


6 


884092 


8345-9 


$1 885135 


883700 
886265 


$86329 


887392 


8] $87955 


8385126 
885477 


7 


8 


9 


3884959 
834625 
835191 
$85757 
886321 


834115 
884-682 
885248 
88,813 
886378 


88-8505 
$574.49 
$$.OLL 


588973 
88913 3 


$8 9638 


890197 
899756 
6913TI4 
891872 
891428 
892985 
$93542 
894294 


z | 59448 


$89694 
09@25; 
$92612 


69170! 
891928 | 


892484 | 


893040 


893595 | 


$94159 


$94704 
895257, 
. 8953%64 
 $96416 


893590g 
$963614 
696912 
697492 
898211 


$0941 
887505 
$8067 
888625 
838919: 
889750 
89030 
8995868 
$91425 
89198; 
852540 
$833c 36 
Eg2551 
694:05 
$5312 


$6967 
$97517 


89S361, £ 


$3g109 
899656 
g00103 


999 743; 


991293 
g91840 


992384 5 


392927 


992981 


834172 
834739 
885305 
885870 
886434 
$:6993 
887561 
888123 
888685 
8.9246 
8549806 
8.90365 
$90924 
891482 
892039 


892555 
893151 
893706 
894261 
$94814 


395367 
$959 ly 
396471 
897022 
897572 
898122 
898670 
899218 
899766 
g00ZIZz 
920558 
991494 
901948 
992492 
g23036 


Brigg's Logarithms. 


d i 3 > ————————_— 
| | 913514 


© | 


} 993090 
903632 
994174 
g9e4715 
925256 
995796 
906335 
996873 
1907411 
997648 
908465 | 
909021 
999556 
9100g) 


| 910624. 
' 


I 


903144 
903687 
24228 
924770 
995310 
9905859 
906389 
g06927 
907455 
998002 
9285 39 
90907 4 
999699 
910144 


' 910678 


a 


7 


993198 
993741 
994253 
9048 24 
99336+ 
995994 
996443 
907951 
907519 
908056 
908592 
909128 
993663 
910197 


(910731 


| 


903253 
993795 
924+ 337 
924378 
995418 
993958 
955497 
997035 
907573 
925199 
908646 
929181 
995715 
9:0251 
910784 { 


' 911158 | 911211 [9I126, 


i 911690 | 911743 | 911797 
| 913222 | 912275 | 912323 
' | 912753 | 912806 | 912859 


. 1 913284 


914343 
914373 
915400 
915937 
916454 , 
916963 | 
917555 | 
918030 | 
918554 


913337 ! 913399 


91:867 
914396 
91492, 
2153453 
913950 
916507 
917033 
917558 
91508 3 
918607 


919653 


913920 
914 449 
914977 
9g15505 
g1EO2 1 


916559 
g17085 
91761t 


g1Io135 


! 913659 
91 9078 919139 ig:gi83 
91960 , 
920123 ' 920175 ' 929228 
920645 | 929697 , 920742 
921666 . 921218 | 921250 


' 919790 


911317 
91t$50 
912381 
912912 
913443 
915973 
914502 
915030 
915558 
916035 


Brigp's Logarithms. 


912349 
91986 2 
N09z834 
N2g0 3 
S2t 426 


6 


993516 
993958 


994 1499 


995040 


| 995580 


7 


8 


993470 
904u12 
904553 
995094 
9056:4 


953524 
904965 


924507 


995149 


925688 


99-579 
994120 
994661 
995202 
995742 


yo6119 
925658 
9g9719% 
907754 
9953277 


996173 
906712 
997250 
907787 
9083 24 


996227 
996766 
997304 
907841 
go#578 


903807 
909342 
999677 
g10GIr 
910944 


9985to 
999395 
909930 
910464 
910998 


998914 
929449 
99995 
91251 
911051 


go6281 
$06828 
507358 
507895 
99841 
$-28967 
929502 
91c037 
910371 
911104 


914132 
Q1460v0 
915189 
915716 
919243 
916770 
917295 
917820 
918245 
918869 


"911530 
912262 


| (12594 


Jn3i2g 
et dt... 


$19392 
919914 
920436 
920958 
921478 


919444 
919967 
920489 
g210T0 
921530 


911584 
Q12T16 
$12647 
913178 
913708 
GI 1584 
912116 
912647 
g13173 
913708 
916875 
917400 
917925 
918439 
918973 
519496 
927029 
920 541 
921062 
921582 


911637 
g12169 
912700 
913231 
' 913761 
| 914299 
| 914819 
' 915347 
! 915874 
916401 
916 y27 
917453 
, 9175978 
918502 
| 919026 
' 919549 
| 92007 1 
920593 
' 92114 
921624 


[ 


Brigg's Logaithms. 


nil 


9 3 3 
9246%6 { 921738 
922206 | 922258 
922725 \ 922777 
92324+4 925299 
923762] 923514 


| 


2 | 


921790 
922310 
922529 
923348 
923865 


921542 

22362 
922881 
923399 
923917 


924279 1 924331 
924796 | 924548 
925312 | 925354 
925828 | 925579 
926342} 9263 54 


| 924383 


924399 
925415 
925931 
926445 


92443+ 
934951 
925467 
925982 
920497 


926857 | 926908 
927379 927422 
927883 | 927935 
928396 | 928447 
928908 | 928939 


927986 


9260959 
927473 


928493 
929010 


92JOIL 
927 524 
928037 
928549 
929061 


929419 j 939470 
929930 | 929981 
930440 j 939491 
939949 | 931000 
93 2438 | 931509 
931966 | 932017 
932474 | 932524 
932981 | 933931 
933487 | 933538 
933993 | 934244 
934293 | 934349 
935903 | 9259054 
93'6507 | 935558 
9360It | 936061 
936514 , 936564 


929521 
930032 
939541 
931051 
931560 
932068 
931575 
93 :082 


933588 
93499 ; 
934599 
935104 

933608 | 
936111! 
936614. 


929572 
930083 
939593 
931103 
93 1610 


932118 
932624. 
933131 
933639 
954145 
934650 
933154 
935658 
936162 
936665 


937016 937266 
937518 | 937568 
938019 938069 
gz83520 933570 
939020 939979 


937116 
937518 
933119 
938622 
939129 


937157 
937668 
938169 


, 93 8670 
- 939170, 


3 | 4 
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Briggs Logarithms.' 


6 


4 


8 


9 


921998 
922518 
933037 
923555 
924072 
924539 
925106 
925621 


5 926137 


926651 


922050 
922579 
923088 
923697 
924124 
924641 
925157 
925673 
92618y 
926702 


927165 
927678 
933191 
928703 
929214 


927216 
927730 
9283242 
928754 
929366 


929725 
939236 
939745 
931254 
931763 


929775 
930287 
939796 
931305 
931814 


933271 
932778 
933285 
933731 
934296 


phy 
932829 
933335 
933841 
934347 


922192 
9232622 
923140 
923658 
924175 
924693 
925209 
925725 
926239 
926754 


922154 
922674 
923192 
923710 
924228 


92474+ 
925261 
925776 
926291 
926805 


927268 
927731 
928293 
g28805 
929317 


927319 
929832 
923345 
g28856 
9293658 


929827 
939338 
939847 
931356 
931864 


932372 
932879 
933386 
933892 
934397 


929878 
939389 
939398 
931407 
931915 
932423 
932932 
933437 
933943 
y3 44438 


93480! 
935306 
93 539g 
936313 
936815 
937317 
937% 


269 | 9338319 


933820 
939320 


934%z2 
935356 
935860 
936363 
936865 


934902 
935406 
935910 
936413 
936916 


934953 | 


93 5457 
935960 
936463 


- 93 6966 


937397 
937869 
938370 
938875 
939370 


937418 
937919 
938420 
933920 
93 9420 


937468 
937969 
938469 
938979 
939479 


Brigg's Logarithms. 


o_ 


I 


_—_— 


2 


939519 
942013 


949516 
| 941014 
| 941511 


939569 
9.40268 
949566 
941954 
94T56e 


939519 
940188 
249616 
941114 
94r6!1 


5 
939668 
940168 
943666 
94166z 
94r 6E0 


943003: 
942504 
94.3990 
94-34 94: 
94398 9 
9444183 
944976 
945469 
945961 
946452 


942058 
942554 
943949 
943 544 
944.928 
I++532 
945925 
945518 
949010 
9465 5ol 


942497 
942603 
943999 
943593 
944288 


942157 
942553 
943 148 
943643 
9441 27 


94458 
945974 
945567 
9469259 
946551 


945124 
945616 
946108 
| 945600 


945943 
947434 
947924 
9484 13 
948992 


946992 
947p3z 
947973 
948462 
948951 


947 041 
947532 
948022 
9438511 
948999 


| $472.90 
| 947581 


' 948070 | ggdny 


948 560 


949048 | 


9493 90 
949878 
950865 
950851 


1951337. 


$4439 
949926 
9304T4 
950900 
951386 


949488 
94997 5 
950462 
950949 
951455 


95.0224 
950997 


944531 | 


949535 | 9 
959511 |. 


951483]. 


[| 95 1823 
1952308 
[952792 
1283276 


B99] [953752 


951872 
932356 
952841 
953325 
953808 


954242 
954735 
955207 
955683 
956168 


954291 
954773 
955255 
959736 


"956216 


951920 
952405 
952889 
953373 


953856 


952453 
: 952938 
| 953421 
| 953 995 


954339 
954821 
955323 
955784 
956264 


; 954387 
-954869 
"93535 
955832 
956313 


951969] 9 
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Brigg's Logarithms. 


6 


—— —————— 


7 


8 


9 


0267] 942317 
9765. | 940815 

03.1 941313 
941809 


939818. 


939358 
949367 
940865 
941362 
941359 


& [1942306 
942801 
| 943297, 
| 94372T 
944285 


942355 
942851 
943346 
94384r 
944335 


939918 
949.417 
9409T5 
941412 


941999 


942405 
942990 
943396 
943890 
944334 


| 944779 

945272 
945754 
946256 
9467 47 
947238 
947728 
948 217 
948705 
949195 


944323 
945321 
945813 
9463095 
946796 


944377 
945379 
945862 
946354 
946845 


93 9968 
949457 
949954 
941462 
941938 
942454 
942950 
943445 
943639 
944433 
944927 
945419 
945971 
946493 
945394, 


947287 
947777 
948266 
948755 
949245 


947336 
+ 44- 
949315 
943304 
949292 


949683 
950170 
950657 
95T143 
951629 


— — 


95211 
d 1 952599 

"953083 
953556 
954949 
1954533 
"955214 
1955495 
956976 
+93 6457 


949731 
950219 
1259706 
951192 
951677 


949780 
950367 
950754 
95 1240 
951729 


947385" 
947875) 
943364 
948353) 
949341 
949829 
959316 
959893 
951289 
951775 


952163 


932647 
953ZI3Z1 
953615 


. 954998 


95221 


9524696 


953180 
933663 
954146 


952259 
952744 
953228 
953717 
954194 


954580 
955062 
955543 
956024 
956505 


954628 
955210 
955$91 


| 


| 956072 


954977 
955158 


536129 
956129 
856601 


956553 


Brigg's L1garithms. 


O 


956649 
95702 

959697 
958086 
958554 
959041 
959518 
959995 
96047k 
960945 
961421 
961895 
962369 
962843 
953315 
953788 
964-260 
964731 
. | 965202 
965672 
965142 
'g96661IT 
| | 967080 
967 548 
968016 


L 


| 


E | 


956697 
957176 
957655 
958134 
958612 
959089 
959566 


950042 |. 


g605rs 
969994 
9651458 
961943 
962417 
962890 
963363 
963835 
064397 
964778 
965246 
955719 
g661T89 
966658 
967127 
957595 


963062 | 


956745 
957224 
957793 
933181 


938659 
959137 


1 
956793 


9577 51 
9338229 
958707 
959184 
959661 
960138 
g60SI3 
961089y 


962038 
962511 
952985 
963457 
963929 
964401 
964872 
965343 


] 965813 


966283 


966752 
69220 
967688 


g68156 


96848 
968950 
"969416 
969882 
| 979347 
9750812 
071276 
971340 
972203 
972666 


: 


d- 


968530] 


958996 
969463 
969928 
970393 


970858 
971322 
971786 
$72249 
972712 


972295 
972578 


968623 
969090 
970021 
970486 
970g51 
971415 


972342 


972804. 


957273 | 95730 


£ 


| 960661 
* 961136 
961563 | 96161 


969556 


571879! 


E—__ 


| 4 


956d 


957799 
i 958277; 
23975 
959232 


950 1hg 


96:85 
9625;g 
963033 
963504 
96399 
96444} 
964919 
96539 
965 


Brigg's Logarithms: 


T1 


8 


9 


956935 
[957416 
937394 
933373 
258859 
959325 
939804 
g60280 
960756 
961231 


955954 
957 46+ 
357942 
958421 
953898 
999375 
959852 
950328 
960804 
961279 


961796 
962180 
962653 
963126 
963599 


961753 
962227 
962701 
963174 
963645 


964-271 
964542 
963013 
965484 
965954 


g64148 
954.599 
965061 
965531 
966001 


966433 
966892 
967361 
967929 
968296 
968763 
969229 
959095 
9701nGl 
979626 


966470 
966939 
967408 
967875 
968343 
968810 
969276 
969742 
970 207 
972692 


971090 
971554 
972018 
97 2481 
972943 


971137 
971601 
972064 
972527 


972989 


957932 
957512 
957999 
958468 
953946 


937080) 
$57539 
#58038 
953516 
958994 


959423 
959900 
960376 
960851 
961326 


959471 
959947 
9E0423 
9: 0899 
961374 


4GISOI 
962275 
962748 
963221 
963693 
964165 
964637 
965108 
965578 
966048 
966517 
966936 
967454 
957922 
968289 


$618.48 
962322 
962795 
953268 
963741 
964212 
964684 
965155 
963624 
966095 
966564 
967033 
967501 
$67969 
968436 


958856 
969323 
969789 
979254 
979719 
971183 
971647 
972110 
972573 
973935 


968903 
969369 
955835 
970300 
979765 
971229 
971693 
972157 
972619 
973082 


D 


— 


Erigg's Logarithms. 


O 


g73128 
973 $90 
974051 
974312 
974972 
9753432 
975891 
1976250 
976828 
977266 


I 
973174 
973636 
974097 
9 4558 
975018 


| 


2 


973220 
973982 
974143 
974604 


975064 


975478 
975937 
676396 
976854 
977 212 


19777!+ 
978181 
978637 
979953 
979548 
g$cooz 
$80458 
980912 
9813E6 
981819 
982271 
932723 
983175 
983626 


9e4527 


584977, 
985426! 
985075! 
936324 


977769 
978326 
97868 

679713 

97 9594 
980049 
989503 
980957 
981411 
98186, 
$82316 
982769 
9832:0 


| 983671 
984077 | 934322 


84572 
25022 
SB5471 
983920 
985369 


g$8113 


9500772 | 
987219 ; 987264 
g876E6 | 987711 


88559! 


9868 16 


988157 
98360. 


$75; 24 
975,33 
975442 
976899 
977358 
977815 
978272 
978728 
979184 


$7 9639 


98009, 


| 980539 


81003 
381456 
98 1909 
982362 
682814 
983265 
983716 
983167 
934617 
985067 
985516 
985 965 
98 £413 
986861 
c87309 
987735 
g88202 
g88648 


3 


973 255 
973728 
974189 
974650 
975110 
975379 
97650259 
976438 
976 946 
977493 
977861 
978317 
978774 
979230 
979685 
980140 
980594, 
981048 
g8150z 
981954 
982407 
982859 
983310 
983762 
984212 
9984662 
98,112 
983561 
986010 
936458 
g86g06 
987353 
987300 
989247 
' 938693 


SSjSSASSSE] 
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Brigg's Lagarithms. 


8 


> 11D; 


973405 
973866 
974327 
974788 
975248 


7 
PET 
973913 
97437% 
974334 
97 $294 
ug 


97 3497 
973959 
974429 
974880 
975349 


973543 
974095 
974455 
974926 
975386 


9757297 
976167 
976625 
977083 
977541 


975753 
976212 
976671 
977129 
977586 


975799 
976258 
976717 
977175 
977632 


975845 
976304 
97 6763 
977220 
977678 


977993 
978454 
978941 
979365 
979821 


978043 
978500 
978956 
9759412 
979867 


97808 
973546 
97 9002 


97 9457 


97 9912 


980276 
980730 
931184 
931637 
982090 


980322 


g80776 
981229 


982135 


981683 


980367 
980821 
981375 
981728 
982181 


1979947 


978135 
978594 


—y 
97395: 
980412 
980867 
992345 
901773 
982226 


982543 
982994 
983446 
983897 
9384347 


982588 
983049 
983191 
983942 
984392 


982633 
983085 
983546 
90 3997 
984437 


982678 
OO 

3581 
984032 
984482 


984797 
985247 
985696 
986144 
986593 


98484 2 
933292 
985741 
986189 
98: 637 


984887 
985337 
985786 
986234 
985682 


9845932 
985382 
985830 
986279 
986727 


987040 
987488 


30 | 997934 


938381 
9888326 


987085 
987532 
987979 
988425 


988871 


987130 
987577 
988024 
988470 
988916 


987175 
987622 
988068 
588514 
9338960 


D> 


Brigg's Logarithms. 


| 


« O 
989005 


'I 


'2 


989049 


989459 | 989494 


989895 
990339 
990783 


| 


989939 
99038; 
990829 


991226| 991:70 
991669 | 991713 
9921TIt | 992156 


' 


992554 ' 992598 


959094 
989539 
939983 
990428 
999871 


"9913's 


991757 
9922950 
992642 
G93083 


9929595 | 993039 


993877 


993436 
994-317 


993480 
993921 
994361 


99475 7 | 994801 
995196 | 995240 


995635 | 995679 
996074 ' 996117 
996512 | g96555 
096949 ' 9965993 
997386 +997439 


993524 
993965 
954405 
$94845 
995284 


995723 
996161 
996599 
997037 
997474 


3 


989583 
990028} 
990472 


| 990916 


991359 
-991802 
992244 | 
992686!}- 
993127 
993568 
994009 
994449 
994889 


995767 
996643 


997080 
997517 


997823 ) 999867 
993259 | 998303 
998695 | 998739 
999139 | 999174 


997910 
998346 
998782 
999218 
999652 


997954 
998390 


999261 


FE 


999696 


999565 | 999609 


- 


End of the Tabl 


989138] 


995328 99 


95620 5| 9964g 


1324 996774 


Brigg's Ldgarithms. 


6 
989272 
933717 
9gO16r 
999605 
9915 9 


7 


: 983316 
989761 
9902-6 
990650 


8 


989301 
$89y306 
990 250 
992594 
$91137 


> 
989405 
at 
9902094 
990738 
G91I182 


99149! 
991934 
992377 
992819 
993240 
993 Jol 
994141 
994,81 
995021 
995450 
995858 
1 996347. 


997212 
997 648 


oprn 


991536 
991979 
992421 
' 992B6z 
993 304+ 


993745 
954 i85 
£4625 
995065 
995504 


| 995942 
996385 
996518 
$97255 
997693 


| 


991580 
992023 
992 465 
992907 
993 348 


93789 
by 94229 1 


995108 


995986 
996424 
996862 
997299 


$95 $+7 | - 


$921625 
992067 
992502 
992951 
993392 
993833 


99.466 3-; 95 


997736 | 997779 


998985 
998521 
998956 


958129 
998564 
9990c 0 


999392 


999435 
999879 


9598172 | 998216 


999043 


999479 
999913 


| 


958608 | 998652 | 


999087 | 
999 5227 
£99956- 


—— 


Here followeth 
A TABLE 
QF 
Parrs 2 


" FOR 


The finding the Logarithms of al 
Numbers betwixt 1ooo0 and 
I 00000: 


Brigg's Logarithms. 


Parts Proporticnal. 


| 


I 
+ 
4 
4 
4 
4 
4 
4 
5 
5 
5 
nv 
5 
$ 
5 
b 
'$ 
d] 
6 
6 
6 
6 
® 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 


pn — — 


GSuaweaauecars! hand 
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Brigg's Logarithms. 


Parts Proportional. 


Brigg's Logarrti ms. 


Parts Proportional. 


bf 6 
107 

108 
108 
109 
109 
110 
17 
SS 
I12 
112 
1x3 


*& 


I25 

126 

126 
127 
128 
128 
29 
130 
130 
I31 
132 
133 
133 


Parts Proportional. 
D|1\2[3(4|5|*|7]8 9 
213 [21 42| 63 "V5 ,.x06| 127 149| 179 1g 
214 4 oa, 5 85 , 107 128 I49 ” ha, 
215121] 43] 64] 86: 107129] 159 72 193 
216} 2r| 43 | 64] 86; 108 |129| 151] 173 154 
217] 21] 43] 65] 86 | 108| 130| 151] 193 15 
238 | 21] 43] 65] 87 | 109] 130 | 152{ 174 
219] 21] 43{4 65. 87 | 109] 1317 153 "75 N 
220 | 22] 44| 65] 88 | 110] 132 | 154 w_ Ke 
2211 22] 44| $6] 88 | 110] 132 | 154 | 17 | oh 
222122] 44| 66] 88 | 111] 133 | x55 77 | 9p 
223. 22 | 44| 66]. 89 | 111 | 133 K+: 17 [0 
224 | 22[ 44] 67] 89 | 112] 134! 15 29) wt 
233] 22| 45] 67] 99,112|135 | 15 ” x -— 
RF RRRARIEAF 
2 68] 90 
228 = - 68] 91] 114.136 | 159 ny wh 
229] 22] 45] 68] 9r|.114|-139 _ = w 
230 | 23][46| 69] g2|115| 138, 16 54 _ 
231 | 23 AK 92 | 115 | 13$ | 164 4-3 
A REERARIEAEI IE 
44 $4.4 þ-t <4 6; | 187 | 210 
234 | 23] 45] 70| $3|117 |140.| 163 | 187 ; 
235 |; 237 47] 79| $4|117 [141 ne _ 
236] 23| 47] 70} 94378 | 141 | 165 a 
237] 23] 47] 71] $94|1184 142 r6s, 9 ns, 
wt $44 bed Bob oy 191142 x69 oy 215. 
A. 23 , Of | 
_ = 4 _ _ 120 | 14.4 | 168. 1 
241 | 24|48] 72| $6 | 120 | 44] 16B,| 192 ” 
242 | 24| 48]. 72 96 |i2r [145 | 169] 193 a 
243 | 24: 5 72] 97 |121 1145170 194 = 
234 | 24] 48] 73 | 97 [122 ]146] 1790 195 ; fe 
245 | 24149] 73 };98 ;122 147) 171 _ wt 
246 ' 24149 73 98 1123 11470 172| 19 3*'Y 


— as a an .32aQ=a a - ©* 


my 


— «a 44 FXY 
a> » -© +5 a SS «a%S = =»S 


 % 


FRET ? 


Parts Proportional. 


| 


Brigg's Logarithms. 


Parts Proportional, 


6] 7 
168] r96| 
165} 197. 
9 


199 
200 


201 
:02 
203 
| 20Z 


295 
. 205 
$5 
297 
207 
208 
209 
'210 
2l0o 
201 
2r2 
2x2; 243 
213 | 244 
214 © 24+ 
2144 245 
big 246 
216 247 
217, 248 
217 248 
218 249 
'219-| 250 
a g'j251 


PY 


,276 

127} 
(278 
B79F 
279} 
280] 


2$1 
253 


—_— 


w 


Brigg's Lyg4rithms. 


Parts Proportional. 


4x. $1, A603: a>. >. ro 38. .. i. 9: BY: uot. Þom rc lie. rn 38 A... 5 3. O44. Br... if. Tho i 
» . . - . : 


J ——— 


Parts Proportional. 


12 


; F52 


152 


191. 


2 y 


Lb 2GT 
26; 
263 
262 
263 


1-264 


265 
. 266 
266 


267. 


298 | 


' 299 


| 390. 
399 
z3or 
302 
393 
+ 3 04 
304 


305 


SM Ow ww -Þ/ 


— O © Ge 


gm_—_— 


Parts ah 


114 
T15 
I15 


 23JZ | 271 


229, 258 
230 , 26Z 


"231 | 269 


231 | 279 
232 | 290 


2353 1272 


; 333, 273 
| 223 | 273 
| 234 | 274 


235 
236 i 
237 | 
237 | 


.238; 


238 1 
239 


306 | ; $44 
zZO7 | | $42 
398 | 349 
308 


' Zog | 


Z'@, 
314 
372 
Zt2 
313, 
3+} 
315, 
3i6 | 
316 ; 


337 | 


318 
319 
329 
320 
J21 
322 
323 
324 
524 
325 
326 
327 
328 
328 
329 
332 
231 
332 
332 


Brigg's Logarithms. 


Parts Proportional. 


Irma | [ 
D'3nj2 3 
417 41, 8z 225; 
4:8 4r] 83 125 
,419 | 41, 83 125 
| 420 | 42] 84\ 226 
421 | 42' $4 126] 368 
' 42 1261168 
1261} 169 
1291169 
5|1271170 
127170 
128,170 
128|191 
| 128|173 
'T29 172 
129'172 
129/172 
129}173 
130; 173 
435, 43) 8711301174 


= ©5 e» avy cal ow 
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TAB LE 


Artnficial Sines 
AND 


TANGENTS 


For every 


Degree and Minute 


QUADRANT, 


Fitted to the Size 
OF THE | 


LOGARITHMS. 


LONDO N, 4. 
Printed for; Robert Harford at the | 
Angel in Cormhil, near the Royal i 
Exchange. 1679. 


- 


—— 


—— 


___ Degree ©, 


| © ecu 6 [vw aww « Fol® Y 


——— P——_—_ 


_ Sine 
9.02200 
6.463726 
6.764756 
6.949347 
7,9637g6 
74162696 
7.241877 
7.39882, 
7.366816 
7.417968 
7.462726 
7.595118 
7.542$05 
7.577668 
7.609853 
3.639816 


16 7.667844 


7694473 


9 | 7.718977 


1.742477 
7+764754 
7-785943 
7.825451 
7.842934 
7.861662 


Co-ſrge | 


Tangent 


10,000g09 


2, 200000 


9.999999| 


9.999999 


9.999999] 


9.999599] 
9.999999] 


1 


5.463726 
6.764756 
6.940847 
7.063736 
7,163 656 


9.999999 


9.99999) 


$-999999 


9.999999 
none 


9.999998 


7.241878 
7.398825 
9.366819 
7.417970 


7.463727 


7.505120 


9.999997 


9.999997 


9$+999996| 


9.99999 


9.999995 
9.99999) 
9.999994 
9.9 9999; 
9.999993 


9.999992 
9.99 9991 
9.999990 
9. 999989 
9.999989 


9.735951 
7.8254.£0 
7.843944 


7.378695 
7.895085 
7.910879 
7.926219 
7.940842 


Coofine 


| 


pepng 


9.999587 
9.994986 
9.999985 
9.899983 


7.878508 
7.895099 
7.910894 
7.926134 
7.940858 


12,034214 56 
12.8373c45 


12,494. 880|#! 


12.457091#? 
12,422328 47 
12,39014z|# 
12.36018c|45 


7.764961 


12,174 540137 
13, 156056136 


12,104991}$3 
13,089106|42 
r2,97386«|3! 
12,059142139 


Sine 


] | Co-tang. 


Tangent MN 


Degree. 89. 


.Degree 9. 
Co-ſine \j Tangenr | 


Co-tang. 


Sine | 
9.9999 $ x 


7.940843 


7.940858 


[2,059142 


7.955083 
7.993870 
7992233 
995 98 

007987 


$,920021 


9.999982] 


9.999981 


9.999980 
9.999978 
9.999978 
9.999976 


9.99997 5 
9.999973 


9.993972] 


9.999971 


7.955100 
7.968889 
7.932253 
7-995215 
7.9998ro 
8.020044 
3.031945 
5.043527 


8.107167 
8.116926 


9.999969 
9.99996 \ 


9.999966] 


9.999954 
9-993963 


8.954309 
8,065806 
3.096531 
8.086997 
?, 97217 
3.107203 
$.116963 


8.126471 
8.1358ro 
8.144953 


8.153907 
$.162681 


9.999961 


9.999959] 
9.999958| 


9.999956 
9.999954 


$. 126510 
4.135851 
3. 144996 
8.153952 
8.162737 


12,944-900 
12,017747 
12,004731 
11,992191 
TI.g79956 
L1.968055 
11.956473 
11,945181 


11.934194 |? 


1.923469 
I1.91g003 
11,902783 
1.893797 
11.883037 


11.87 3490 [7 


11.386414g 
11.855004 
11946048 
Ir.837293 


8.171280 
$.199713 
8.187985 
$.196102 


J5 | 8.204070 


8.211895 
8.219581 
8.227134 
8.234557 


? [8.241855 


9.999952 
9.999950 
9.99994 


9.999945] 
9.999944] 


9.99994Y 


9.999940 
9.999938 
9-99 993 

9.996 934 


8.19c328 
ot © 
8.138036 


$.195156 
8.2841 26 


11,828672 
I1,820237 
Ir,811964 
11,8953844 
1.795874 


3.211953 
3.219641 
$.227195 
$.234621 
8.341921 


-11,788044 
11.780359 
T.772805 
T1.765379 


11,753079 | 


| Co-ſone _ | 


Sine - 


| Co-tang. 


Tangenc 


=| 0» ww + ayvoee| 


Degree 8g. 


FI 


T | 


9 cow aladwealofT 


Brigg's Logarethms. 


Sine 


Co-fine 


i 


Degree t. 


Tangent 


T-2ethos 


9.999934 


8.241921 


E249033 
8.256094 
8.263042 
8.269881 
$.2766r4 
8.283243 
8.289773 
8,296207 
8.30254.6 
8.308794 


9.999932 | 


9.999929 


9 999927 | 


9.999925 
9+999922 


$.349192 
8.256165 
$.263115 
$. 269956 
8.276691 


3.999925 
9,999918 
9.99991 5 
9.999913 
9.999910 


9s 
8,285 56 
8.296292 
8,392 34 
8 308884 


Co -Tang, | 


11.758079% 
11.7508 g8'sg 
I Hy+3b1y j 
I 1.730044 $6 


1 1.723309 


11,703 908 
11,6973 
IT,691116 


8.314954 
8.3 219027 
8.327016 
8.332924 


2 }8:33375z3 


8.344504 
8.350180 
8.255783 
8.361315 


= | 8.366777 


9.999997 | 


9.999995 
9.999922 
9.999899 
9.999897 
9.99984 
9.99989t 
9.999883 


| 9.9993I5 


9 959882 


8.315046 
8.321123 
8.327114 
8.333925 
$ 338856 
8 3 44610 
8,350289 
8.353395 
8.3c7430 


11,68 95 401 
$4.578878 

11,6728$8649 
11,666995/45 
17,661144'45 


11,65539044 
11,64971143 
t1.64410 2 
11,638572 61 
11,633105/40 


| 8.37:171 


8.377499 
8.382762 
8.387962 
8.393101 


9.909879 
9.999376 
9 959873 
9.999879 
9 999867 


8.372293 
$.377622 
8.382889 
$. 388092 
8.393234 


x1,629708 39 
11,622378 30 
r1,61911137 
117 61190836 
12.606766 35 


8.398r79 
$.403 199 


99998564 


i 9.999261 


8.48161 | geggg858 
8.413068 , 9,999854 


8.417919 + 


9.999851 


Ca-fine 


| Sine 


8.3 98315 
8 403338 
8$.49083c4 
8.413213 
8.418068 


C 0- lang, 


211,601685 3% 
I1.596652 39 
17.591 696 $2 
11.5869879 3! 
11 58193299 
Tangent M 


Degree 88. 


ad. as. —_ 5 


R 6. ah 


2 


DIS. 


= > = SI OSS09 
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q 
45 
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44 
$3 
42 
bt 
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Brigg's Logarithms. 


. 
Sine 
. - 


-[$417919, 
211 8.422717 


8 427462 
8.432156 


34| 3.435800 


$.441394 


16( 8.445941 


$.459440 
3.45489 - 
8.459301 
$.463665 


Co-ſene 
g 99985t 
9.999848 
9.999844 
9.999341 
9.999338 
9.999334 


9.999331 
9.999827 
9.999824 
9.9993 20 
9.999815 


$.467985 
8472263 
8 4764.98 


44 [8 48069; 


$,434848 


9.999812 


9 999797 


3.48896; 
$.49;940 


4818.457078 


8 502080 
8 505045 


9g 959794 
9.9997 

qt 
9.999782 


9.999778 


| 


Degree 1. 


{Tangent 


C o-tang. "5 


8.418068 


8.423869 
$.427618 
8.432315 
8.436952 


| 


TJI,577131 
11,572382 
11,567685 
I1.563038 
II.555449 


rope 


8.446110 
8.450613 
8.455070 
8.45948: 
$.463849 


11,353990 
11,549387 
1.544530 
I1,540519 
I11,S36151 


8 485050 


1.531828 
11,527546 
1T,533397 
IT.$a910%k 


rI.5T4950 


8 489170 
$.493250 
8.497293 
8.501298 
8.505267 


8.503974 
8.512867 
$.516726 
$.520551 


5513.524343 


9.999774 
9.999769 
94999755 
9.999761 
9.999756 


8.528102 
8.531828 
$ 539523 
8.539186 
$ 542819 


9.999753 
9 9997 43 
9.993744 
9.999749 
9.999735 


(> o-ſine 


Sine 


| 


$,5909200 
8.513098 
8,516961 
8.520790 
8 524586 
8.523349 
8.532980 
$.:35779 
$.539447 
$ 543084 


Co-tang. 


11.510830 
11,506750 
11.502707 
11,498702 


11.494733| 


11 490$,c 
11, 486902 
11,483039 
LiIe479210 


11.4754 '4| 


10,471651 
I 1.467920 
11,464221 
I7.4605S3 
11.456Egrt 


* 


Tangen 


=lo Mw wo | av oe | 


Degree 88, 


— 


TS 9% tm WY RS TORS HOY MPR Ye "> ring PUT FD BOY rw Pore Se> A ea = 0 Ie one 


\9 cow "YO »-lo0]Z 


Degree Zz. 


o 


a» 


C U-/ine 
9.99973 + 


9,995731 
9.999726 
9.993722 
9.939717 
9.999713 


8.377566 
8.580893 
8, 584193 
8.587469 
8.599721 
8.593948 


9,999708 
9 999703 
9.999699 
9.9995 94 
9 99968g| 


9.999685 
9.999580 
9.999675 
9.999670 
9.999665 


8.599152 
8.600332 
$,6034.88 
8.606622 
8,609734 


9.999550 
9.999555 
9-999650 
9.959645 
9 999640 


{ angear 
5.543 984 
3.5466g1 
3.550268 
3.353817 
8.557336 
8.560827 


3.564291 
8,367727 
8.571137 
8.574520 
8.577877 


Coe rmng, | : 


11,455g16 
11.433399 
1 449732 
I1.446183 
7.442664 
II.439172 
F1.4357c9 
11,432272 
11,428863 
1.425480 
T1,422123 


8.581208 
8.584514 
$.587795 
8.591051 
8.594283 
8.597492 
8.600677 
8.603838 
8.606978 
8.6 I00g4 


8.612823 
8.515891 
$.618937 


-8.621967 


$.624965 
8 627 948 
8,6309Ir 
8.633854 


9.999635 


9-999629 


8.613189 
8.616262 


9-999624| [3.61 9313 


9.999619] [8.622343 
9.999614, 8.625352 


9.999608 
9 999603 


j 


8.628340 
$.631308 


9 999597; (8.6 34456 
4 


8.636776 ' 9.999592 8.6371 


8.639679 9.999586 18.649093 


.Co-fine ). Sine | | Co-tang. 


I1,418792 
11,415436 
1.412205 
11,498g4g 
11,405717 
11.492508 
11.399323 
11, 396161 
I 1.393022 


17.389906 | 


11,386811 
i1.3837.36 
I 1.380687 
11377657 


11, 3746453) 


L 1.371660 
11,368692 
1.365744 
a1,362816 
11.359997 


wo 
——— 


Tangent 


ke —— 


Degree 87. 


— 


Roos ee I bt EE OE EGG 


['8$S=IZSZESES 


| SSI RAEESZSSt 


——_—— <———_—_ 
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[f 


2181'=4 
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4 


[SS == 


Degree 2. 


; Rine | 
8.639579 


Ss1= 


C'o-ſine , | Tangent 


Co-Tanp, 


renee 4.642093 


| 


11.359907 


$8,642563 
$.645428 
$.648274 
8.651102 
8.653911 


g 999581] [3.642952 
9.999575] [3-645853 
9.99957 $,648704 
9.9995 94] [3.651538 
9.999558] [8.654352 


8.6 ) 670 2 
$.659475 
8.662230 
8,664968 
$,659689 


* 


ESE 


9.999553]18.657149 
9:999547113.559928 
9.999541][8.6 02689 
$999535] [3.665433 
9.999529] 18.668160 


PU a PAS. 


$.6:0z 93 
8.673980 
8,67 3751 
8.678405 
8.681043 
$,68266 

$.632272 
$,.6883852 
8.591438 
8.693998 


rm mm 


$.999523|1$.670869 
9.999518] {8.673563 
9.999312] 13.676239 
9. 99950t| [8.678899 
9.939499] (8.681544 


11,357017 
1.354147 
1351296 
S409 
£1-399668 


11,342851 


I1,3 40072 | 


1.337311 
11.3;4567 
11,3818.,0 
11,329130 
11,326437 
11,323761 
I1,3211G0 
11,318456 


9.999493] (9.684172 
9.99947] [8.686784 
9.999481 8.689381 
9.999475] (8 691963 
9.999469] [5.694529 


11.315828 
13,31324;6 
I1,310619 
11,398937 
I1:395471 


8.69654 
8,699073 
8.721589 
$.704092 
18,706576 


VASP SSELZSSLSSSS 


BSI 2[8S ASS ELESES 


| hh 
——_ = 


94999462! 8.699081 
9 999456; 8.699617 
9.999459; (8.702139 
9.99 9443] $.704646 
9.995437, 8.707139 


II, 302919 
11,300383 
Ir,297E61 
TH.295354 
11,292860 


IE; 


$.709049 
[97 18.711507 
210958 
3 190,716353 
{8718800 


ied | — 


B'S 


94999431| j8.709618 
9.999424 8.712023 
9.999418 8.714543 
9.999411, {$, 716972 
9 999404 8 719396 


Sine ') Co-tang. 


11,290381 
11.287g17 
11,285466 
11,283028 
11,2060, 


1 angenr 


Yo - » w + or aV ea\ | 


M Co. ſine 


Degree 87, 


E 


= 


[CS alu hw welol]: 


$.718800 
8.721204 
8.723595 
$,725972 
8.728336 
3.730688 
8.733027 
3.935354 
8.737567 
8.739969 


: $,742259 


| 8.744536 
| $,74680x 


8.745955 


' $.751297 


8.753528 


8.755747 
8.757955 
8.760151 
8.762337 
8,764511 
8.766675 
8.768828 
8.770970 
8.773lol 
8.775323 


$.777333 
$.779434 
8.781524 
8.783605 
8.785675 


Co-ſene 


| 


Degree 3. 


Co-ſjine 


9-999404 


9.59939 
9.999391 
4 99938 

9.99937 
9.999371 


9.99936 
9.99935 
9.599350 
9.999343 
9.99933 
9.9993 26 
9.999322 
9.99931 
9.999308 
9.599391 


| | Angent 


Couetang. | 


[8.719396 


I x.2806c4 60 


8.721806 
8.724254 
8.726588 
8.728959 
8.731317 
8.933663 
8.735996 
3 738317 

8.740626 
(3.742923 


+745 207 


8.747479 
8.749740 
8.751989 
8.754227 


9.999294 


9.999286| 


9.999279 
9.999272 


$.756453 


9.99 9265} |% 


9.999257 
9.999350 
9.999242 
9.999235 


9.999227 


9.999220 
9.999212 
9.999204 
9.999197 
9.999189 


Sine 


8.775995 
8.773114 
8.783222 
782320 
$.784494 
$.786 486 


Co-tang, 


| 


11.245773|6 


11,278194 5 
11,2757961\5 
11,2734129 
II, -27 104t gol 
I. 14.268683 5 
4l. 11.266337 4 
I 1,264004'$3 
11,261683)ſ2| 
11,25939g}1} 
11,257978\P 
I t.254793 
IT.2: F231 
I1,250240 
I1,248014 


I1.243547 
£1.241333| 
1.239128 
11.236935 
11.234754 
1.232583 
11.230422|jj 
11.,228273019 
I11.229134)þ 


dh, 2.2400F|3 | 


41.231336]i4 
1 1.319779} 
11.217 680jj! 
IT.215592jj 
II.213514 


[ angent 


Degree 85. 
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— 
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— 


M 
3! 
32 
33 
p 
3 
z6 

7 
Y 
[39 
49 
41 
42 
43 
44 
kl 
46 
47 
Fe. 
49 
5o 
52 
$3 
54 
$5 
56 
$7 
$8 
59 

60: 


Degree 3. 


Sine 
8.78 5675 
$.7897 36 
8.789787 
#,791828 
$.793859 
8.795881 


Co-jene | F! | angent 


c 0= ang, 


9.999189 


9.999181 
9.999174} 
9.999166 
9.999158 
9.999150 


8.986486 


8.785554 
8.790613 
(8.792662 
8,794701 
(8.796731 


| 


8.297894 
8.799397 
8.8or8g1 
8.803876 
8.805852 


6.999142} 
9.999134 
9.9991 's 


9.99911 
9 999110 


(8.798752 
10, $80076Z 
gs 
8.Y%07:58 
8. 80674.2 


$8 807819 
8.899777 
8.811726 
$ 813667 
8.815598 


9.999100 
9.999094 
9. 999086 
9 999077! 
9.999069 


$.517522 
8.819436 
8 821342 
8.323240 
3,825130 


9.999061 
9.999052 
9.999044 | 
9.999036 
9+999227 


8.825011 
$.828884 
8 830749 
8.832106 
$.834456 


9.999019] |8. 


9 999010 
9.999002 
9.998993 
9.998984 


8.836297 
$.3;8130 
8.839956 
8.841774 
8.843535 


9 aro 
9.999907 
9.998958 
9.998940 


9.998941 


'8.837321 
8.839163 
(8.840998 
8.842825 
8.844644 


-T.2135r4 
11,211446 
11,209387 
11.207338 
I1,205299 
II,203269g 
11,201248 
"2 T9237 
1.197235 
Hi,I95242 
TI.192258 
1.19185 
11,189315 
11,187359 
IT.1 8541 I 
Ti 183471 
4 1.181539 
TI.179616 
I1,177702 
11.T75795 
r1.173897 
11.172008 
I1,170r26 
H.168252 
11,166387 
Tr.164529 


I11,162679 
11,160837 
11.T59g002 
H.T57175 
IT.155356 


|. Co-fine 


Sine 


'{Co- tang. 


 ;T angent 


Degree 86, 


$] eo» wwe naw el SEEN phe nISel8s 


—_ a 


Ea 


Degree 4. 


— — 


V ecw blaSa6 aiall 


hm 
O 


Zi16 


13.343 584 


8.845387 


$.869544t8 


& c=fene 
9.99591 
9-998g31 
9.998923 
9.99394 
9-998995 
9.994395 
9.998 887 
9.999878 
9.948869 


9.998860, | 


3.998851, 


$—— 
——— 


9.998841] 


9.998804 


Tangent 


- Co-anp, "——— 


$.344649 


I1.l55356 


5.5454 15 
3,848240 
8.850057 
3.851846 
3.953628 


t1.lg3545 
Iiil5g1740 
TI.149943 
I1.148154 


,11.746372 


3.855403 
6.057174 
3.858922 


3.871565 
8.873255 
6. 74-938 
8,576615 
8.858285 


yh 6 RO 
5 


9.9987 


9.398976} [9+ 


0.998766 
$.9987;7 


5.379949 
8.851607 
8.883258 
8.884.903 
0.886542 
0.688174 
8.389Y01 
3.891421 
£,893035 
$.894643 


9.996747 
9 998738 
9.9997 28; 
9.9% 8718| 


« .998708, 


$.884202 
3.88 286g 
L.194530 
4,986185 
5.587833 


9.998699 
9.99 38g 
$.998t99 
9.598569] 
9.998659 


8.88 3476 
3.891112 
8.892742 
$.894.366 
8.395984 


''o. line 


Sine 


C0-tang. 


I.144597 | is 
It.142825 


IT.141.68 
Tr.139314 


1.13757 Lin 


11,135827 
FI.1340g4 


| $1.332368 


1T,120649 


I1.128936 


IHt.1272309 
IT,125531 
IT.123838 
II.122151 


11.120471 


.118798 


'T 
H1.417131 0: 
1.115479 


Ti.115815 
x1.112167 
II.110524 
11.168$88 
11,107258 
I1.105634 
11,104016 


— — —_ 
—— & © 


kb Me dr egy 


_ 1 angent 


Degree 85- 


| Degree 4+ by 

wg Wj Sine { Co-ſine ([Tangeur ( Cr-1775, 

5»| | {ip $.894643 ! 9.995659 $.5395940 11.19-016 | 30 
59 Jf 8.346246] 9.948549 8.897596 ITn,132,04 29 
7 12 {j8,8978,2 | 9:998639, 8.899203 | 11 109797 | 28 
67] Y [33 {8.39943 2 | 9.998629, 3.90080; | c1,059157 | ,g 
56| YN [34{3.901027 ! 9,99861g; 8.502398 | 11,097592 | , 
55 4518902596 1 9.995509; 8.993987 11,095013| > 
(4 36: 9924169 | 9:998 599 8.905570 | 11,094432 24 
33] £13718 9057:6{ 9.59858 of 8.997 14.7 | 11,2928;53 | 23 
32] Y(38 8.997297 | 9-998577) $.998719 | 11,0491281 | 22 
31] $/4913.903853 | 9.993 568| 3 910255 | 11,0897 15 | 21 
ol Fi 8.910404 ! 9.3985 58| 8.911846 | 11,088154 | 20 
4] $/#1[8.4115449 | 9.398543; 3.91341 | 11.0246;99 9p 
4] $/#218.913488 { 9.998537] 8.914951 | 11.983045 r$i 
4] $/3{18-915022 { 9.998527] 5.916455 | 11,083505 ; 
46| Y{#1*916550 [9.998516] 3.918034} 11,08 1gtfo0 = 
4 wh $.918073 {9.198595| 8.919568 | 11.0804; 2 Is 
44| $##{3:91959 9.938495 8.921096 | 11278924 | — 
4] $/#918.92112; | 9.99848; 8.922619 | 11,077381 | 7+ 
6 $1#48:922610| 9.998474] 8.924136 | 11,07586, ry 
41] Y169{ 8524112] 9.993464] 8.925649 | 21.974351 [2 
| $94 3-9256-9{ 9.998455] 8.927156 | 11 072344 | | 
F  $-927120 | 9.998442! 8,928658 ; 11,971344 | — 
138] M57} 3-225557 | 3.958434] 8.930155 11,0698 ;5 : 
37] 53 8.930058 | 5.998421 8 931647 11,068353 

36) W191 8:53 5544 | 942584101 8.543134 , 11.956865 | © 
35 ſp $.9339t5 1 9.29039) 8.934616 | 1:1,265384 ; 
34] 15} 3.93448 | 9:98 388] 8.935093 | 11.053997 "> 
3/Y'!} £935 942 / 91998377; 8.937565 | 11.952435 | 2 
| '*} 3.997398. 9.998 366} 8.939032 | 1 ,050965| 7 
w If 8.948850, 9,998-25 5] 8 949494 | 11-259106; x 
| | ft $.9,0296 9. 1983 44} 8.9;1352 11,0z804% | 9: 
Mt: Co-ſane, 1 | S;ne. ans I avpe3t | = 

| cpree 85. M 

4 


6 3 


Degree 5. 


A 


\© coy oil $93 6 =|of = 


ro 


LY 


Sine 


——— 
8.940296 | 9.998344 


TO —— — —— 


8.341738 


5.943174} 


8 9446c6 
8.945234 
8.957456 
8 958814 
8.950287 
8.951696 
8.953099 
8.954499 


Co-jine 


{Tangent 


Coetanp, 


$ 941952 


9.99833 36 


9.998322 
9.998311 
9.998302 
9.993289 


IF 
8.945295 


8. 9434-24 
-944852 


8.947734 


[9.949168 


I1.03%048 


11,056596 
Ir.,055148 
I1.953705 
11,0532266 
Tr.050832 


9.993277 
9.998266 
9.993255 
9.993243 
9.998 232 


3.950597 
$.952921 
8.953441 
$.954836 
8,936267 


T 1.049403 
1.947979 


11,245144 
TI,0437-3 


8.955804 
8.957284 
8.958670 
8.960052 
8.961429 


9.393220' j8.957074 


9.99320 


3 959075 


9.993197! [3.960473 
9.998 1b6} [3,961866 


9.998194 


d. 962 $01 
8.964170 
3.965534 
$.9608.33 
8,968 249 
$.: 69600 
6.97: 947 
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9.987261 
9.9870 30 
9.58699 


9.391907 
9.392467 


[9.392989 


9.393531 
9-394074 


Io,.6108:2 
10.610276 
10.609730 
10.609185 
10,608640 


1 0.608097 


10,605927 


9.394614 


9.986g67 


9.985936 


9.395694 


9.395154 
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: 


10.605386 
10,60 g346 
10,604306 
10,603767 
10.603229 


| Co-ſine 


9.986504 
Sine | 


9,396233 
$396771 


Co-tang. 


' Tangent 
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9.333675 
9.384181 


| _ Sine 


9.385192 


9*3 86704 
9.387207 
9.387705 
9,388310 
9.338711 


9.334687, 


9.385697 
9.386201 


Co-fine 
9.986904 


Fangent 


— CO — 


'9.:96771 


— 


Co-tanp, 
10.6 3229 


9.986873 
9.986841 
9.986809] 
9.986775 
9.986746 


9-397399 
[397509 
9.39%z8$3 
9.398919 
9.199455 


19,692694 
I0,602154 
10,601617 
10,60 081 
10.609 545 


9.986714 


9 986551 
9.986619 
9.986587 


9.986683] 


9.389217 
9.38971 
9.399210 
9.399708 
9.391306 


9.986555 
9.985 523 
9.986491 
9.98645 
9.986427 


9.391793 
9.392199 
9.392695 
9.393199 
9.393685 


9.986395 


9.986363 
9.986338 
9.986299 
9.98626 


9.399999 
i pede 
9.40105 
9.q0I591 
9.402124 
9.402656 
9.403187 
9.403718 
9,404249 
9.404778 
9 405506 
9405836 
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bat: 
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407419 
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9.394179 
9.394673 
9.395166 
9.395654 
9.396150 


5.9862 

I 8620% 
9.986169 
9.98613 
9.98610 


9.396647 
9.397) 32 
94397641 
9.3981 11 
9.298600 


9.986072 
9.938toz 
9.98600 
9.935974 
9.98 5942 


Co-ſine 


| Sine 


9.497945 
9.498471 
9.408996 
(9.409521 
'9.410045 
9.410559 
9.411092 
9.411615 
9.412137 
9 41 26,8 


10,600010 
10.599476 
10.598942 


0.598409 |! 
19.597876 Jo 


10. 597344 | 


I0,cg6813 
10.596282 


19,595751 | 
10.595222 | 


10,594692 | 


10,594164 
10,593636 
19. 593608 


10.592581 
10.592955 | 


10,591529 
10591001 
10, 590479 


10.;39954j2 


10.58943! 
10 588908 
ro 588385 


10.5873 | 
10, 587342 
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Degree 14. 


9493455 
9.493938 
9-494420 


Fa 


| 9.985843 


Co-ſene | Tangent | Co-rarg, 


9.935909 
9.985376 


9.935311 
9 985778 


9-93 5949, 


9.985745 
9.985712 
9.935679, 
9.985646, 
9.985613] 
9.985580 
9.985 547 
9.985513 
0.935480 
9.985447 


9-353 5414 
9.985380 
9.985 247 
9.985314 
9. 85 :80 


Ip 9408731 
<1 9-409297 
3! 9.409682 
We; 9.419157 


| i 94'0632 


9.985247 
9.985212 
9.985180 
9.935145 
9.985112 


9.412658 


I-.587;342 


9.413179 | 12.586$21 
9.413699 , 10,586201 


[9.414219 
9.414738 


9.415775 
9.416293 
9.416810 j 
9.417326 
9.417842 


9.418357; 
9.419873 
9.419387 
9 419901 
9.420415 
9.420927 
9.421440 : 
D-421951 
'9.42 2463 | 
'S. 12273 | 
[+ 323454 ; 
94423993, 
+4 4503 
*425O1T, 
'9 425518 


£1 9411106 
01 9-411579 
F{ 9-412052 
9 9.412524 
P 2412996 


9.985079 
9.985045 
9.985011 
9.98 4977 
9.934943 


Co. fine 


| 


Degree 75. 


9.426027 
9.426534, 
(9-427041 . 
'9:427547, 
[9.42805 2 


9.415257 | 


0.585781 
10.585 262 
19.584 742 
10, 554225 
10.583 707 
19.583190 
10.582674 
10,5821 $7 
10.5SIE4 2 
10.58r127 
10.58c6r3 
10, 5800g9y 
10.579585 
10.579972 
19.578560 
10.578048 
T10.57/$37 
10.5-7026 


10,576516| 


19,576097 
Io 575497 
10, 574989 
IO, 574480 
10,.573973 
0.573466 
19,572959 
10,572453 
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Degree 15. 
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Sine 
9.412996 


9.413467 | 


9413935 |9 
9 414438 
9.414378 
9.415347. 


Co for e e 
9.934 944 


9.994310 

9.934.876 
9.984842 
9.984-30% 
9.984774 


Tangent 
9.428052 
9.425557 
9.429556 


9.430070 
9.430573 


9.415915 
9.416283 
9.415350. 
9 417217 
9.417684 


9.984740 
9.984706 
9.984672 
9.984637 
9.934603 


$,43 1075 
9.431577 
9. 432079 
9.432580 
9.433080 


9-415149 
9.418615 
2.419079 


9419544 


I [9-420007 


. 


\19.984559 


9.984335 


9.984466 
9.984431 


9.420470 
9.420933 
$.421395 
9.421856 
P.422317 


9.984397 
9.984363 
9.984.328 
9.984293 
9.084259 


9.984.300] 


9.433580 
3.434030 


11435978 
9.425596 
9.436073 
9.436570 
9.43767 

+437563 
9.438059 


$.422778 
9.423238 
9.423697 
9.424156 
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9.984224 
9.984189 
9.984155 
9.9041I 20 
9.984085 


14438354 
3.439948 
9.439543 
9.442036 
9.440329 


9.429067 |- 


2.434599 


Io. 563924 
19, 568423 
10,56792j 
$9,567 420 
19, 566926] 


10. 56649 
I3,565920 
IO,565 424 
10, 564914 
I9,564424 
10,563 927 
10.563436 
10.562033 
IO. 562437 


19. 56194414 
1 0. 5614-46]3 
10,560952]7 
10, 56045919 
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19,5595 64; 


19,559:7819 


_ 9.424615 


9.425072 
9.423539 
9.425987 
9.426443 


19,4268g9 


9.984050 
9.984015 
9.983 98 

92.983 545 
9.983510 


9.441022 
9.441514 
4,442 006 
9.442497 
9.442988 


Sine {1 
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Degree 74+ 


10,5589983}9 
Ic. 55848618 
0+ 557 9941 


19.55759359 


10. 557087} 


| _Tangent 1} 
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Co. fine 


Degree 15. 


Tangent 


Co-tang. 


9.983920 
9.983875 


9 | 9.983840 


9.983805 
9:983770 
9-983735 


9.933699 


9-983664| 


9.983629 
9.38359 

998355 

9.983523 
9.983487 
9.983452 
9 933416 
9.983 380 


9.442988 


10,557911 


9-443479 
9.443968 
9.444458 
9.444947 
9.445435 


IO,556521 
10,556031 
lo.555542 
19, 5550F3 
r0.554365 


[0D $45923 
[9.446898 


9-435462 
9.435918 
$-436353 
9.436798 
9.437242 


9.437586 
9.438129 


9.983345 
9.983305 
9.983273 
9.983238 
9.983202 


9.983166 
9.983130 
9.983094 


9.983058 


9.983022 


9.446411 


9.447384 
9.447870 
9.448255 
9.448831 
9:449326 
9.449870 
9.450294 
3.450777 
9.451260 
9.4 51743 
9.452225 
9.452706 
9.433187 
9-453568 


9.454148 
9.4 54629 
9-4F5Iro7,; 


9.438572 


9.982986 
9.982950 
__—_ 

78 


9897 [2.982 


19,932 842 


9.455586 
9.45 6064 
9.456542 
9.457019 
9.457496 


19,55497%7 
10,553589 
IO,F53102 
IO, ;52616 
Io0.552129 


19.551644 
Ic.55I159 
19.550674 
10,55018r 


10, 5497926 


10,549223 
T5.548740 
lo.z48257 
1.547775 
ee 
T0. 54681 3 
I9,546332 
IO. 545852 
[0.545372 


I0, 5443g3 


19.544414 
10,543936 
T0.543458 
I0,542980 
10, $42503 
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Tangent 
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Degree 16. 


IE SALES 


514e 
9, 40338 
9.440778 
9.441218 
9:4,1658 
9.442096 
9-442535 


Co-jane 
- ar 
9.98280 5; 
9.982769 
9.982733 
9.582695 
9.98 2660 


[Tangent 
'9-457496 


9457973 
'9-453449 
9-458925 
9-45 9400 
9.4 5y875 


3442973 
| 9-4 43416 
9.443848 


70 [0.444720 


9.4$aFl55 
9.44 590 


3 | 9.446025 


9 446459 


31 9.446895 


| 


9.447326 
9.447759 


$19,448 91 


9. 168523 
9.44995. 


9.982623! 
9.982 587 
9.982550 
9.982514 
9.982477 
9.982441 
9.982404 
9.982367 
9.9823 © 
9.982294 
9 9832255 
9 912220 
9.982183 
3.982146 
9.932109 


(9-450249 
'9.46082, 
9.461297 
9.451770 
9.462242 
9.462714 
9.4621 86 
9.463558 
9 464129 
9.464599 


( 8-tang, 
10,54:503 
10. 542927, 
10.541551 
10.541075 
I'-.54060g 
I9,54oltg 


t0.539t51 
10.539177 
[0.538703 
10, 538230 
9.337758 
10,537285 
I. $3681, 
I0.536342 
10,535871 
10,535401 


9.4 "506g 
9.465339 
9. ;j66098 
'6.,66476 
9.466945 


9.449485 
© 444915 
9.450345 
9.450775 


25 [9.45103 


$.982c 72 
9.082035 
9-931g98 
$ 981561 
9.08192 


9:467413 


9.467880 
9.468347 


9.468814 | 
9.4692: 0 


10.534931- 


10.534491 
10.5 32992 
10.533423 
10-5 33055 
10.53 2587 
10,532120 
10,531653 
10.521186 


; 10.530720 J 


9.451632 
9.452260 
9.452488 
9 452915 
9.453342 


9,981896 
9.981845 
9.931812 
9.581 74 


9.459746 
'9.470676 


9.47021 


9..,71141 
9.471505 


10. 530254 
19.52578g 
10,529324 
10,528859 
0.528395 
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Degree 16. 
| Co-jen. | Tangent «<o-tuny, | 
9.981737 [9.47T»v05 12,59%3g, 


$-453342 


els! 


- 
_ 


we GW 


9.454194 | 9 981662 [9 472532” 10, 527458 
9.434619] 9.981624 [9.472995 10.527 :05 
[W114 | 9455943 | 9981587 [9.473457 10.52 5543 
W135 | 9:455459 9 981549 [9.473919 ' 10.526951 
1 9.453892 | 9.981512 [9.474381 19.525619 
197 | 9.439316] 9.98147, [9.4743,2{20.525158 
it|9.155739]| 9.981436 [9.475303 | 10.524fg5 
139 | 9.457162 | 9.981398 [9.475763 | 15.324237 
9.457534 | 9.931361 [9.476223 | 19.523777 


[4 | 9.458006 | 9.981323 [9.476683 | 19.523317 
9-4;84>7 | 9-98128; [9.477142 | 10.522858 

| | 9.438848 | 9.981247 [9.477501 j15.522399 
144 | 9.459268 | 9.981209 9.478259 | 19.321941 
14 [9.159684 | 9.981171; [9.478517 [19.52"483 
6.460108] 9.981133 [9.478975 | 19.52102; 

| 9-440527 | 9-9B1o95 [9.479432 | 19.520368 
9.460545 | 9.581057 [9.47899 | 10.520111 
9.461344 | 9.981019 [9.4853 ,5 | 12.519655 

jo [9451782 | 9.580980, |y 480851 [19.5191 99, 
9.462199 | 9.980442 [2.431257 | 19 518743 
9.462616 | 9.580904 [9.481712 | 15,518288 
9.453032 | 9.980856! [9.482167 | 10.5178 33 
9.463448 | 9.980827 [9.492621 | 19,519379 
th 9.463864 9.980789, 9.48307; 109,315925 


9464279 | 9 980750 [9.483528| 10,5147: 
9.464594 | 9.980712 [9.482982 | 19.516018 
9.465108 | 9.980672 [9.434 :34 | 10,z5I55*5 
9.465322 | 9 980635' [9.494837 | 10.515 173 
© 19.465953 | $.920596/ [9.485339 | 12.574661 
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F 3 


+ 1 
IS ! 
+ | 
# 4 
$ 1 


tw” HH HW H 


| 


t3 
4 


lit 9-45, 768 | 9.981699 [9.472008 10,527931 | 
| [ih 

bb 

; 


New rr, 


| aL to 4 


4 0 = wan + ln aw "IN 


a 


- 
F 
EY 


alu pnſSoaueaſhewcuwlslk 


Degree 17. 


Line Co- ſine 


Tangent 


9-455935 | $.980596 


19.485339 


9.980358 
9.980519 
9.980480 
9.930441 


9.465348 
9.466761 
9.467173 
9.467385 


9.467995 | 9.280403 


9.435791 
9.485242 
9.435 693 
3.487143 

487593 


9980364 
9.463817| 9.980225 
9.469227 9.989286 
:9.4£9637 9.980247 
9.460446 | 9.930208 


(9.479455 9.933169 
19.4+7186z | 9.980130 
'9.471071 | 9.9800g1 
i 9.471678, 9.980052 
| 9-47 2086  9,980012 


I6 ' 9.472492 9.979973 


9.468407 


OO OO PE IIs 
— 


—— 
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17 9.472898 9-97 9934] 


22 9.474115 94979816 


1% | 9.473404 | 9:37 9894, 
19 {9.473719 $e37»055; 


«488043 
3.438493 
«438941 
489390 
4398 38 - 
499286 
490744 
9.491180 
9.491627 
$9-492073 
9-492519 
19.492964 
9.493410 
9. 493354 
9.494299 


— 


p21 | 9.474519 9 373770 
22 . 94474923 $9$+979737 
23 | 9-475327 , 9:979697 
\ 24 , 9-475739 | 9-979558 
| 25 , 9:47 6133 | 9.279615 


9.494743 
9.495165 
+425 530 
9.4-9909073 
9.496515 


| 


Co-tang, 
19. 514667 


10.5 14209) y 


10.513758 
0.513307 
ro.31:857 
lo.512407 
IC, 5iI957 
10,511 507 
ro.51rofg 
10.519619 
I0.510162 


$9. 52g714 
l0.59 9267 
r9.508820 
10.50837z 
10.507928 
10,59748r 
ro. 507035 
I0,506390 
IC,y0G145 
IO,598970! 
IC.525257 
10,594913 
10,504372 
IO, 5903 928 


9.50348; 


26 {9.476536 [9.975378 
27 9.476938 9.979539 
28 ,9.477249 9.979499 
26 5.477741 9$497945c 


3 490957 
9.497399 
497845 


19.498282 


9.493722 


30 9.478142 9.979415 
—! Ce-fine Sine 


Co-tang, 


19.593243 
19.5c 2601 
10,592169 
10.501718 


10.-591278 


Tangent 
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Tangent | 


Co-reng.” 


9.979419] 


FE 9.478543 
319. 670942 
31 9-479342 


| | F Ee 


9.979380] 
9.979340 

9.979300 
9.979260 
9.979220 


ip [5.480558 
1474 9.480936 
381 9.48 13 34 


9.979189 
9.979149 
9.979099 
9-979059 
9.979019 


14 9.482525 
2] 9482925 
4 9.433316 
#4] 9-483717 
5 9.484706 


9.978959 
9.978939 
9 978898 


9.978858 
9.998817 


$1 9.484501 
91 9.484395 
9.485239 

by 9.485532 
5 9486075 
* 9. 96467 
$21 9.486859 | 9 
533 wt 
$4] 945764» 
5] 94880:3 


9.978777 
9.998736 

9.978655 
9.978615) 


9, 5978574 

978333 
- 973493 
9.973452 
9.9784 tr, 


{9.597459 


9.498732 
9.499163 
9.499502 
9.500042 


9.500481 
9.5c0920 
9321359 
9.591797 
9 392234 
9.592672 
9.573109 
9 bes 
9.50} 
9594415 
9.594354 
9.535239 
9.595724 
9.506158 | 
9.506593 
9.507026 


9.507892 
9.508326 
9.598759 
9.399:8x 
9.509622 


19.501278 
19, 034;59 | 29 
10, $003 9$ 
10,499958 
19,499519 
10.,499080 


10, 49861 
10.498 203 
10,497765 
10,497323 
T0 496891 


10,4304 54 
10.496018 
10,495582 
10,49z3r46 
10,49 j711 


10.494216 
I9,49384t 
r0. 493407 
10,492973 
T0.4925,0 


10,592 107 
10,49 167+ 
10,491241T 
10,49080g 
10.490377 


lr 9485424 
[7 9.4988 14 

| 9.489204 
$9 5489593 
$0} 9.489982 


9.978370 
9.978329 
9.998288 
9.978247 


9.978205 [9. 511776 


9-510044 
9.510485 


S,SIOyTS 
9.511346 


10.4894 
10,499515 
10.48g08 4 
10,483654 
10, 438225 
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Sine 
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EF 4 


Degree 18. 


þ_4 


Sine 
9.48998: 
9-490371 
9.490759 
9.491147 
9.491534 
9.421922 
9.492308 
9.492695 
9.493080 
9.493465 


22 [9.493851 


9.494235 


9.494620 
9.495005 
9.495388 


1 9.495771 


9.496154 
9.496537 
9.49tg1g 
9.497391 
9.497682 


C o-jane 


ſangent 


9.973226 


9.581776 


9.978165 
9.97812, 
9.978083 
9.478042 
9.978000 


9.977555 
9.977918 
9.977877 
9.977835 
9.977754 


9.977752 
9.977711 
9.977669 
9.977628 
9.977586 


9977544 
9.977503 


9.977461 
9.997419 
9977377 


9.512206 
g9-5r26z5 
9.513064 
9.513493 
9.513921 


9-514349 
9.514777 
9-515204 
9.5I5631 
9.5 E057 
9.516484 
9.516910 
9.517335 
9.517761 
9.518185 
9.518610 
9.519034 
9.515458 
9.319892 
9.5 :0305 


— 
10.4883224 


19. 487794 
10.487365 
10.486936 


ſe ea. Mins, 
10.485651 


10,48;223 
10.484 796 


12,4843 695 
19.483942| 


19,483516 
I9,483090 
19,482665 
10,482239 
10,,81814 
10.431399 
19,480966 
I0.430542 


10,480118 [5 


T2.489695 


9.495063 
9.458 444 
9.498824 
9.4 39204 
9-499584 


9.977335 
9.977293 
9.977231 
9-977209 
94977167 


9.520723 
9.521151 
9.521995 
9.521417 


9.499963 
9.502342 
9.522720 ; 


9.977125 
9.977083 


9 977041 
9 977999 
9 977956 


9.522838 
9.523259 
9.523679 
(9.5 24109 
9.524520 


I0.479272 
10.478843 
10,478427 
r0.47 8003 


10.477583135 


I0,477 162 
10.476741 
10,476320 
I9,475990 
10.47 5480 


,9,501299 | 
bt 501476) 


C'o-/zne 


Sj1e 


V Co-rtang. 


I angent 


| Co-tang, | | 


L\81=\ \' Y 


10.486509 | 
0.486979 s 


Degree 71. 


KOET 
oy 


[$T%ESY] SESEE[EVBAERSSESS: 


— 


— mn ——_———_SS og Mme SO SSR => ID £1 j 


Degree 18, 


='STETE] ZESEE]SEENSETE: 
A | 


9.505608 
9.595.981 
9.596354 
9.5967 27 
9.5070,H 
9.597471 
9.507843 
9.598214 
9 598585 
9, 508955 
9.599326 
696 
9, 510055 
9 510434 
9.51080; 


9.511171 
9.511540 
9.511907 
9.512275 
9 512642 


TENEREDINE 
v v- ft ne 


Co-jene | 


Tangent- 


Co-tarp. 


9.977955 


:9.524520 


10.475 .80 


9:9769 14, 
9.976872, 
9.976830 
Ss, 976787, 
9. 976745 
9.976702! 
9. 976660 
9, 976617) 
9.975574 
9.975532) [9 
5.976485) 
9.976445 
9.976404 
9-976351 
9:976318 


9.976275 


9.976232 
9.976185 
9.976146 
9.976103 


3.976060] 


9.976017 
9.97 $973 
9.597 5930 
9.97 3887 


9.534939 
9.525359 
'9.5253778 


. 526197 


9.526615 


9.527033 
9.527451 
9.527868 
9.528285 
.52387502 


10,47 5060 
10.474641 
10,474222 
10,4738 3 
12.473385 


I0.47 - 967 
10,472549 
10.472132 
19,471715 
10.4712;8 


9.529118 
9529535 
9.525950 


9.5: 0366. 


9.530781 
9.531196 
953.1611. 
2.532025 
9.532436 

3.532852 
9.533266 
95533679 
9.534992 
2.53 4504 
3.514916 


19.470881 
10.4704G5 
109.470 49 
10 469634 
I .469219 
10,4688, 
10.46838g 
10.467975 


£0,467 561 


10,467147 
20 466734 
10.466321 
I0.465918 
10.465496 
10.465084 


9-97 3844 
+97 5800 
9 975757 
9975713 


9.533328 
3:533739 
3 535159 
£36361 
9.536572 


10,4646: 2 
19.464261 
19,46G3349 


119.463439 


10.4630, 8 


9.575670 
Sine 


LS ng 


1 angent 


lo vwsſnowczeli2 5 


b-4 
— 


Degree 71». 


ree 19. 


—_ 


© © 60 eu pw wr wiols 


EDCCORNTTH 


Sine 
9.512642 


9.51300g 
9.513375 
9.513741 
9.514107 
9.514472 
9.514837 
9.515202 
9.515566 
9.515930 
9.516254 


C o-fone 


9.975626 
9.97 5583 
9.975539 
9.975496 
9.975452 


9.97 5498 
9.97 5364 
9.975321 
9.97 5277 
9.975233 


9-97 3679] 


Tangent 


Contang, 


9.536972, 


3:537382 
9.537792 
9.939202 
9.538610 
9.539920 


9.539429 
9.539837 
9.549245 
9.549653 
9.541061 


9.516657 
9.517020 
9.517382 
9.517745 
9.518107 


9.975189 
9.975145 
9.-97F1cl, 
9.975057 
9.975013 


9.541468 
9.541875 
9.543281 
9.542688 
9.543094 


19.463028 
— — 
10,462618 
IO, 462208 
10.461798 
10.451;8g 
10.460980 | 


I0,460571 
10,450163 
19.459755 
10, 459347 
10.458939 
13.458532 
10,458125 
T0.457719 
10,457312 
10,456906 


9.518468 
9.518829 
9,519190 
9.519551 
9.519911 


9.97 4969 
9.974925 
9.974880 
9.974336 
9.974792 


9.543499 
9.543995 
9-544310 
9.544715 
9.545119 


I0.456501 
10.45 6095 
20.225008 
19.4593% 
10.454851 


9.520371 
9.520631 
$5 20990 
9.521349 
9.,521907 


9.974747 
9.974793 
9.974659 
9.974514 
$974570 


I—_ 


9.545524 
9.545937 
9.546331 
9.346735 
$.547138 


19.454476 


10.453265 | 36 


l0,.452862 


9.522065 
9.522423 
9.522781 
9.323138 
9.523495 


9.974525 
9.974480 
9.97443 £ 


9914345 


9.547540 
9.547943 
9.548345 
9.548747 
$.549149 


Co-fine 


PERL 


Sine 


ICo-tang. 


I0,45:459 
r0.432057 
10.451655 
T0.451233 
Ic «430851 


Tangent 


— 4 


2 


a 


FHASESTIEASTISILAETE 


Degree 70. 


F- 


— Io  Joadblogh. 4.434; 


E222 jm StCL,. 


>I 1 


S=>=STD/SYSES& HS 


—a_ wr wy i 


PY 


Degree 19%. 


_ 


| 495 
"7 p:92385e 
fr | 2 2 
| #524564 
$:534925 i 
1 9:535275 1 


G-532312 


9.55266 
9.333999 


1 997425 7 


9.973807; 


9.335357 
$45333794+ 
9: 534052 | 


Co-Jine 17 Tangent { angent 


9.974345 
9. 9.974302, 


9.549145 549149 
9 549550 
9.549951 

eF50352 
9.539752 
9.551152 
+F$1552 
9.551952 


9.374212 
9.974167; 
94974122 
9.97 4077 
9.9740; 1 
9.973987 
9.973942 
9.973397 
9.973852 


9.352750 
9.553149 
9.553548 
9.553945 
9.554344 
9.554741 
9.555139 
9.555536 
9-555932 
94556329 
9.556725 
+5 57121 


9.973761 
9.973716 
9.973671 
9.973 973625 25 
9 973580 
3 973535 
9.973439 
9.973443 
$97 3298 
9.973352 
9+973307 
9.973:61 
9 973215 
9.973169 
9.973123 
$.97 397% 
9.573032 p- 


9.557912 
9 558303 
9.558702 
19-5 59297 
9.559491 
9.555885 
9.3E09279 
$60673 
61066 


10,4508531 


Lo. :877p, 


Ic:,448848 


9.55235h 
Io.44585;1 


10.450450 
10,450045 
19,44 9648 
19.449 :48 


19,44$44s 
10,443048 
10.447649 
10.447 250 


19.446452 | 
10,446054 , 
10,445656 
10,44525g 
Io 10.44466r 


1.44445. 
"o 444968 

0.443671 
10.443275 
10 +,2879 


9557517” 


10,44243z 
10.442088 
10,441 693 
10. 441293 
IC,440g0g 


10 440509 
10,440115 
19,439721 
19.439327 
10,43 8934 


Cc vsfane 


9.572986) |g 
Sire [i | Co-tang. 


1 abgent_J; 


_ __ Degree 70s 


=” 


ooualyuctwrnlol 


Degree 20. 


Sine 
9.334952 
9.534399 
9.534746 
9.535091 
9.535437 
9.535782 


Co-jine 
9.97 : 986 
——  _ _] 
9.972940 


q 


9.97339, 
9.972848 
9.972401 
9.972755 


| 


q Tangent 


9.561066 | 


9.561459 
3.561851 


562636 


9.563028. 


9.536129 
9% 536474 
9.536818 
9.537163 
9.537507 


9-972709 
9.972663 
9.972617 
9.272570 
9-972 524 


+$63419 
9.563817 
9.564202 
9.564592 
9.564983 


9.537851 
9.538194 
9.338537 
9.538880 
9.539232 


9.973477 
94972431 
9.972304 
9.972338 
9.972291 


9.565373 
9.565763 
+$66153 
+566542 
9 566933 


9-5 39568 
9532997 
9.540249 
9.542590 
9.540931 


9.97 2245 
9.972198 
9.972151 
9.872105 
9.972058 


9.567320 
9 567709 
9.565097 
9.568486 
9.559873 


: Co-tang, 
19.435934 


10.438541, 


10,438148 
10 437756 
19,437354 
I0 436992 
10,436582 
10,436189 
10 435798 
10.43 5407 
10:43 5017 


10,43 4627 
10.434237 
10433847 
10.433457 
10.43 3068 
10.432679 
10.432291 
I9,431902 
IO 43I5H4 
10,431126 


9.541272 
9-541612 
9.541953 
9.542292 
94542632 


9.542971 
$-543310 


| 1 9.54 3649 


Co9YJ2011T 
9.971964 
4.971917 
9.971870 


9.971823 


9+971776 
9 971729 
9.971682 


9.343997 | 9-971635 


9.544325 


p 


9.971588 


| 


('8-fine 


| 


Sine 


9.56926T 
9.569648 
9.560035 
9.5604.2 
9.560889 


10.430739 


oa; c 
Logq 4137 
10.42957 


n<S=ers! 7 


[0.429191 


937 M95 
9.571581 
9.571967 
9.573352 
9.572738. 


10.428805 
x0.428419 


10,42803z. 


ro 427643 


10,427262 |. 


t 0.1418, 


Tangent 


Degree 69. 


_— 


$ Co-tang.”- E 4 


957 2738 


10,427262 


94373123 


19-573 £07 


9.573892! 


98 9574276 | 


9.574 


10,426877 


10,426492| © 


r0.426108 


10,425724 |3 


10.425340 


f 


$649:546347. 
 3.5462h; 


| 9.347019 
9.547354 
9:347689 


9.971393 
9.971256 
9.971208 
9.971161 
9.971112 


9.548024 


42 | 9.543358 
| 9.548693 


| 9549926 
| 9.549359 
9.549693 
1 9.559026 

{ 9.539359 
9.550692 
9.551024 


be | 94537355 


9.351687 
9-332018 
9552349 
9.552680 


9437 5044 
9-57 5427 
9.575819 
9e576193 
576576 


10; 424956 
10.424573 
19,424189 
10,423807 
10,423424 


Nord 9.576958 


9.991018 
9.979970 
9.979922 
9.970874 
9.970826 
9-979779 
oy Ad þ 
9.970683 
9.972634 
9-972386 
9.979538 
9.970490 
9.970442 
9.979294 


9.553010 
9.533340 
9.553670 
9.554000 
| 9.554339 
Co- fine 


94972345 
9.979297 
9.979249 
9.970200 
9.970152 


Sine 


19-577 34! 
94577753 

«578104 
9.578486 


| 19.578867 
9.579248 
9.579528 
9.580009 
9.580389 


I0,423041 
19.422659 


10,422277 |, 


T0,421896 
19, 421514 


10,421133 


10.420752 
10.420371 
10.4199gt 
Fo.41961r 


9.580769 
9.58114 
[9.38152 
9.581997 
9.382286 


10.419231 


1 10.418851 


10.418473 
19.4180g2 
12,417713 


(9.332665 
'9-583943 
[9.583422 
'9.483805 


9.584177 


} Co-tang. 


10,417335 
10.416956 
10,416578 
10.416200 
10,415823 


Tangent 


— 


Degree 69, 


: =S| 0 =» pw a [vu Wu tos | 


N ; 


\o oy EEE 


[0 


| 


Degree 21. 


Sine "Sine _ | 
9:554329 | 


9. 354648 
9.55 4957 
9555405 
9.555 
9-553o74| 
9.356299 
9.555625 
$.556953 
9.557279 
9.557606 


9.35 TY 


9.5S 

9.5 HA 
9, 558 909 
9.559234 


9.359538 
9 32088; 

9. 560207 
9.35053 I 
9.569855 


9.561178 
65-94 bj 
9.361824 
9.362146 
9.562468 


9.562799 
YeSO3112 
9353433 
9-383754 | 
9.564395 
Co-forre 


| 9.969762 


; 


Co-ſine , , Langent 
9.97al3:# 


584177 


9.39010, 
9,9900FJ 5 
9.9 90406, 
9.969957 


9.95 9905] 
f 9.96960] 


9.969811 
9.96971, 


9.969665 


9.534555 


28 410, 414691) 
TO 4143 t41 
[70 473938! 
10 413567) 


«585062 
ERR 
386439 
.3363iz 
$87 19@ 
«587555 
9-557941 


9.9696 16 


9.969 367 
9-969518 
9.96946 

3.969419 


«$88316- 


3) 385; T 
$9676 
9.589440 


9.959370 
9.969321 
9.969272 
9.96 922 Z 
9.969173 


9,590189 
9.590561 
9.590935 
9.591308 
9.591681 


9.959124 
9.965075 
$.9699Y5 
9.968976 
9.968926 


3.968677 


9.968827 


9.968777 
9.963728 


968678 9$:5395397 | 


9<592054 
9:592436 
9.593798 
9.593170 
(9.593342 


———— 
I0,q415632 
—— 


10,410934 


10,407945 


z iC otany, , 
Dn 


19.41 5445 
10, +4X 5068" 


10,413185 
10.41 T5 
I0,412434 
10.4 12059 
Io.41 188, 
I0.41t1309 


0 


roi4i050u 
Io,4t018; 185, 


10,409812 I 
10,4094 38 
I0, 409065 
10, 408692 
10,403 .319 


HY 
- 


41 


10.49797 4 
10,467257 
10.405829 
10,406457 


[9.593914 


iF 594235 


9: 594656 
9.393927 


10,406086 
10.405715] 
10,4953 1j4 
10.40507z 
19,404602 


Sine _ 11 Co-tang. 


1 angent 


_ K " __ = 1 ' 


_ SESES Eo 


__ 


"— 


_— Re 


Wo ho 2 JW So 9 eo rn yk | 


aww} 


” 


oo 


» + {> © 


m4 +++} -- ++. 
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"> 
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OS. 6 CO nin we rs bf 
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Degree 21, 


DEES RH 


$9 


(oe 
_— 


SES EE EEES 


_ 


9.564075 


5-564399 
$-5547 16 
9.565036 
9.565356 
9.353675 


: 


Eo-ſine | Tangent ( Co-Tang, 


5 968570 [9.595397 10. 404602 


9.968425} [9.597 247" 


595768 


9:396308 
9.596398 


9.555995 
9.566314 
9.366632|9 
9.566951 
9.367269 


9.968378 
8 eolies 
9.96829 
9.968228} 's 
9.96817% 


9567587 
9.557994 
9.568222 
9.568539|9 


9.968t 7 
9.96807 
v.96 802 
9 967977 
9.957927 


ks | 
110,4943rg 


Boon - 
9.593722 
9.599091: 


3.599459 
9.599827 
9.600194 
9.620563 
[9.600529 


9-369172 
9.569488 
9,,69804 
9.570120 
9579435 


9.967876 
9 96782 

$+967775) 
9-967725 
9.957674 


(5.601296 
'9. 601662 
9 62292) 
9.602395 
9: 6902761 


9570751 
9.571065 
9.571330 
9.571695 
$.572009 


9.967623 
9-967573 
9.967532 
9.96747} 
9-967420 


'9 GO3I27 | 
19.603493 
6.604223 
9.604588 


10.40.4232 
9.596138 $ 


I9,4293362 
10,403492 
,10,403123% 
C0072 


10,402304 


16,401645 
IO, «4921277 
ro, 19-405go9 
10,400544 
10,495 193 


10. 399438 
10 0.399071 


19, 398704 


9.397605 
10.399239 
———— 
© 0.396873 
9.396507 
10.396144 
410.395779- 
10 395412 


9.572322 
9.572636 
9.372949 
9.373263 
9.373575 


9.967370 
9+967319]' 
9.y 67268|' 
9.9E7217 
9.967166 


| Co-fine 


S51ne 


'9-60495z 
9 605317 
9.60568 
:9.606046 
9.606409 

C o-tang., 


19, 395047 
19, 394683 
10,394318 
10,393954 
10.393592 


Tangent 


10.394326 


IO $398337 \, 
9.397 g97t 


4 — «ls 


Degree 68, 


t 


- ag 


Degree 22. 


-— 


© ww oelkns wy »lolZ 


Sine 
$+5733575 


Co.fine pf {angenr 
a = 


9.573388. 
9-$74200 
945743412 
94574324 


9+ 575235 i 


95575447 
94375758: 
9.575058 


9:577399 
9$:577518: 
9.577927 

95573236 


9.96711 5119-06773 
9.9670 64419-607135 
9.967012[{9-607500 
9, 966961 


5.607862 ' 


| 8-966602 


9.96691 


9.608225 


9.566859 
9.966807. 
9.96575 

9.566705 
9.466653 


608588 
9.603950 
6993 12 
9.609674 
9.500036 


10.392590 


10,393227 
10, 392864 


0.392502]: 


10.392137 
I10,391774 
10, 391412 
19, 291050 
10,399688 
10,3903 26 


10. 399964 |. 


9 966539 


9.510397 
9.6 10758. 
9.611119 


956499 
9:966447 
9.966395 


9.578545 
9.578853 
9+ 57916 I 
957 46S | 
9-57 9777 


9-965 34 4 
9-966 292 
9.96624 

9.966188 
9:966-k36 


9.580084 
9.580292 


$:966084| 
9.96603 2 
9.963980. 


9.611489 
9.611841 


Io,z359603 
10.33 3241 
10. 388889 
10.388520 
19,3 8815g 


9.612201 
9.61256T 
9.612521 
9,613281 
9.613641 


9.582005 9.965928 
9.581311 | 9.965876 


9.614020 
9.514359 
9.614718 
9.615077 
9.615435 


9.5g1618 is 965824 
9.581923. , 9.965772 
9.582229 | 9.965720 
: 9.582534 , 6.965668 


9.615793 
9 G1615r' 
9,616509 
g-516867 
9.617224 


10, 387199 
10.387438 
I0,387078 
10, 386719 
I0, 386359 
ro. 386009 
10.38;641 
10.385262 
10.384923 


I 2.5 54227 
10.383 448 
19.3349! 
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©.899078 
9.898 981 


. 394494! | 
Tr 5m [9398397 
$6426: [4398299 


30 fao; 


{2.3g810, 


Sr_need 


3 | 9-Sy8884, 
$91 | 9.392 787, 
[ry 


88 5242 
P 9.885 503 
9.88 5765 
[9.384026 
9.386289, 
Fnegee————n——nen—n 


[9.8865 

- 286310 
Þ.857072 
3. > 233. 
9.887594. 


9.388863 


9.38583 5, 
+8883 26. | 
9. $09377. 

| 10.1413 62 


| 19.,112057 


Co-tang, 


Io, kigo2g 


Jn 
10.11.4497 


19,114235|* 
10.113974|. 
10113712] 


35] 
24 7 
25 


19,113451|: 


[20.1113 
10.110840 


Lo 1103 18 


Y0-1557 99 


th.1205260 


LARA 35 

I,109275 
lo, 1OSOL 4 
lo.io8953 
10 » 08452 


:ol0997 2 
horas x 


10 T0919 


——_—_— 
LATER 


19.1074517 


 ETT_A ELD ES SIEEES l 


| Tangent 


| 


= 


| 3 ww als aw » w\ 


— 


Deyn 38. 
> vel ang. 


- Jne] gngent 


10,107190 [4 
q 10,106930 r 


10, 104848 
re. 104588 


10.1443 28 


10, 103028 
10,102759 
10,102 F599 
10,102249 


/ $10.101990 


— cc 
1191739 
10.101470 
10,101211 


10, 10095 I}: 


10,10.,692 
196.,100433 
19, 100193 
20.2 99913 


346 | 10099654 


10,999395 
p—_ 


rt 


eoro! 


Ix. 


oo we a&@ 


my 


nn OG TOS Www —_.z+s}; ww, a Os © 
* 


von HY 9 oy wo eo. ' wy 


LA 
ct 


yl Degree 38. EY 
Mj - Sine C o-jene ff Lange ir {[-wLo- - ©. 
3o [9.794149 | 9.393 544([9-90060z | 19.0993595 | 39 | 
3! 9.794308 9.893444 9.999864 I9,099i35 29 
32 | 9.794467 |9-893343}19-90 1124 | 1.098876 | 28 
33 | 9.794626 | 9.393243] [9.90138z |-10,998617 | 27] 
34 | 9.79484 |9-59314211[9.991642 | 10.098358 | 26 
35 1 9.794942 9 8930411[9.901901 | 10.298999 25 
36 [9 795101 [9.892540f[9.902160 | 10.097839 | 24 
37 | 9.795259 9.49233 9.992419 | 10,097580 | 23 
38 [9.795417 | 938927 :8]!9 992678 | 10,099321 | 22 
139 | 9-795 575 [98525371 j9.902937 | 10,097962 | 21 
40 | 9.795733 [9:892535j9.9931g6 | 10,096803 | 29 
43 | 9.795891 | 9.892435} [9.903455 | 19.996544 | 19 
#2 [9.796549 [9.39233 if /9.993714 | 10.995285 | 78 
43 [9.795206 | 9.892233] 9.903973 | 10.096927| 17h 
44 [9.796364 | 9.392132 [9.90432 f 10,095768 | 16 
45 [9.796521 9.892030 9.904491 | 19.295509 | 154 
46 9.796678 9.891929 (7:9047 50+ Io,0295250 | I4 
47 | 9.796836 | 9.891327] 9.905008 | 19.994g9r | 53 
48 [9.796993 | 9-391725| '9.903257 | 10.994733 | 12 
49 | 9.797150 | 9.8916:4]jg.995526 | 10.094474 | 11 
59 19 797597 9.891522 9-925734 | 19.094215 | 10 
51 | 9.797454 | 9.8914211'9.996243 | 10,093957 | 9 
J2 [ 9.797621 | 9.89131 [9.996392 | 10,093598 | 8 
153 [9.797777 | 9.991217['9.996560 | 10.992440 | 7 
34 | 9:797934 | 9.391115]:9.906819 | ro,093181Þ 6 
T5 | 9.798091 | 9.85 1013f{9,907077 | 10.092923 PF. 
56 | 9.798247 | 9.890911]}9.997 336 | 10,092664 | 4 
57 | 9 798403 | 9.59080gſ}9. 907594 | 12.9924-6 | 3] 
58 | 9.79®560 | 9.890907]19.9:5852 t0,092147þ 34 
59 |9 798716 | 9.890605[19.908111 | 10,0918ag | 1 
6o 9.798872 | 9.89050 3119.99836g | 10,09 631 | of. 
"Wy Co-ſine Cine 1 Cn.tans. Porn ny | 
Degree 51%, ls, 


H 


_ ——— 
— _— 
I 2 re eee EI er erg, oy the es 
<A > 


X gm oor 
oaneN 


wr ee noe I oe IS - 


| 
—_ 


» as owueanunte! 


Sine 


Co-ſine 


De gree 39- _ 


9.793372 
9.799028 
9,7991 8%. 
9.799339 
9.79<495 
9.799651 
9.799806 
9 79936! 
9.800117 
9.9002%2 
9.3004 27 


<> 
25 
244 
7 
28 
29 
39 


9.800582 
9.800737 
9.300892 
9.891047 
9.801201 


9.890503 


9,9 836g 


9.890400 
9.899298 
9.890195 
9.850093 
9.835990 


| Tangent 


3.908627 

.v908886 
9 9ogI 44 
9.999403 
9.90960 


g 889888 
9 889785 
g.889682 
9.883575 
9.839475 
9.889374 
9.889271 
9.889167 
9.389964 
9.888961 


9.905918 
9.510176 
9.910435 
9.910693 
9,.9t095l 
9.911209 
9.911467 
9.311724 
9.9T 1982 
9.912240 


9.801356 
9.801519 
9.801665 
9.801819 
9.301973 


9.888755 
9.838651 
9.388548 
9. 333444 


9,8:2127 
9.802232 
9.807435 
| 9.302589 
ce$02743 


9.802897 
9.803550 
9,80 3204 
9.803357 
9.803510 


9.< 88341 
9.888237 
9.888133 
9.3889;0 
9.887916 
9.887822 
9.887718 
9.887614 
9.887510 
0.387406 


Co fine 


\ 


9.912493 
9.912756 
9-91 3014 
9.9 T;2371 
9.913529 


9.913737 
9.914044 
9.914-392 
19.9 14-360 
9.514817 
9.915075 
(9.915332 
9.915590 
'9.915947 


'9.916104+ 
| — ——— 


Sine 


| Co-t4np. 


— 


Co-tang, 


10 031631 
12,091373 
19,0911, 
10,0y0855 
19,2990593 
I0.9g90340 
10.9909381 
10,08982z 
I9.089565 
10,089;07 
10,03g049 


10,298791 
10. 88533 
10,088275 
19,0988017 
10,08 7560 


10,057502 
10,087 :44 
10,086 986 
10,08672g 
19,086471 


10.0852i3 
10,085956 
10,085698 
10,085,449 
10,085183 


I0.,084925 
10,084-668 
10,084410 
10.084153 
10,0838g5 


Fr angent 


| _ 


PE EOS 


DD ———— 


Degree 5. 


"——— 


Degree 39. 


Sine 


9.803510 


C 6-fane 
9 .83740c 


| 


3.916104 


9.803664 
9.803817 
9.8: 3970 
9.804123 


9.804276 | 


9.804428 
9.804581 
9.804734 
9.804885 
9 805038 


9.895191 
9.805343 
9.805495 
9.805647 
9.805799 
9.805951 
9.826103 
9.806254 
9.806406 
9.8065 57 


9.88730: 
9 887 19t 
$.88709: 
9.386989 
9 38688; 
' 9.88678, 
9.386675 
9.88657: 
9.886 466 


9.88573: 
9.885627 
9.88552: 
9.885415 
9.685317] 


9.806709 
9,806860 
9.807011 
9.897162 
9.8-7313 


9.385 208 
9.8851-0 
9-884954 
9.884.585 
9.884783 


9 807464 
9.807615 
9.807766 
9.807917 
9 808067 


9.584677. 
9.884572 
9.884.466 
9.884360 
9.83425 


3.9163 62 
3-916619 
9.916876 
9-917134 
9 917391 
9.91768 
9.917995 
2,918162 
9e9i1 8420 
9.918677 


9 918934 
9 919191 
9.919448 
2.919705 
9 919362 
9-929219 
9-929,476 
9.920733 
9-920990 
9.921247 
9.921503 
9.921760 
9.922017 
9.929274 
9.922530 
9.922787 
9.9 3944 
923300 
9.G22557 
9.923813 


if c 0-ſane 4 


Sine 


C5 $ 371g, 


iangent , 


C of "nv, 


12 063895 
10.05,638 
0.05338 
10,083123 
10,092856 
10,03269g 
10,282 352 
0.082094 
10.08 1837 
10,081585 
I3,081 323 
I19,0819066 
10,08980g 
10,080;52 
I10,980295 
I5.0809038 


I10.079781 
10.079524 
10,975267 
19,97010 
10,075733 
19,078496 
10,078240 
10.077,83 
10,077726 
10,®77469 
I0.077213 
12.9769565 
10,076099 
10.976443 
10,0975 186 


—— 


L anger 


om wir ou waisn?: \ 


«| 


A. 


Degree 50. 


H 2 


Degree 40- 


Sine | Co:fine | Tangent | 


9.853067 


9.884254] 9.923813 


Co-tang, 


4,c08218 
9.803368 
9.398519 
9,808 £69 
9.803819 


9.884148: 


9.884042 


9.883936; 


9.924070 
9.924327 
9.924583 


9.383829! 9.924839 
9.883723] 9.925096 


9308565 
9.809119 
0.809269 
9.599419 
9.803569 


9.809718 
9.809863 
9.810017 
9.810166 
9.8lozrs 


9.819465 
9.819614 


9.818763 


9,81 912 
Ca $11061 


9.811211 
9.811358 
9.811506 
9.811655 
9.311804 


9.911952 
9.8T31c0 


9.312248 
9.812350 


9.812544 


CO-frne 


5.883619] 9.925352 


i 9.283510 
9.8834 
' 9.883297 
' 9.883191 
| 9.853084 
9.882977 
9,882871 
$.832764 
9.882657 


, 9.925609 


9.925865 


9.926 I21 


9.926378 


9.882550 
9,8382443 
9.882336 
9 882228 
9.822121 


9.881907 
9 881799 
9.881692 
9.831584 


9.881497 
9,$81369 
9.881261 
9 881153 
9.381045 


9,8920144 


9.926634 
9.926890 


9.927147 


9.927493 


9.927059 
9.927915 
9.928171 
9.92 8429 


9.928683 


9.928940 


9.929196 
96929452 


Sine 


9.929798 
9.929964 
9.939219 


9.939475 
2.930731 
9.930987 
3.931243 
2.931499 


CietdNp. 


| 


10.074391 


10,074135 
10.07;z898 
10,073622 
10,973366 
10."93110 
10,092853 


19.072597 
19,072341 


10.972085 
10,071829 
10,071573 
10,071316 
19,07 1060 


10.07080g 
10,070548 | 3 
10,070292 
10,070036 
10,069781 35 
10,069525 
10,069269 
10,069013 


10 Es 

12.07 5930 
10,075673 
I0.,07 5417 
10,975160 
10.074904 


10.074647 


10.068757 
10,068501 


Tangent 


Degree 49- 


Degree 40. 


pM Sine Co fant { angent C:-tang,. 5 
zo| 9.812544 [9.831045] 15.93 149g] 12.255 501 159 
1! | 9.812692 | 9.389937] [7.931755 | 10.060245 | 29 
32] 9.812340 | 9 880825] (9.932010 | 15.0679 ig | 2 
33 | 9.812988 | g9.83572:] [9.93 2266} 12.9577 34+ | 2" 
34 | 9.813125 | 9.830613] [9.532572 | 19.0574 75 [20 
35| 5.813283 | 9 $8950;] [9 932778 | 19.057222 125 
3 | 9.813430 9.880397] 19.93 2033 | 19.959,57 {24 
37 19.813573 9.38028:| 19.93388g | 15.966711 PZ 
38|9.813725 9.880r86| [5.933545 | 9.066455 | 22 
39 [9.813872 } 9.980072] [9.933900 | 19.066209, 21 
49 | 9 814019 ; 9.879963] [9.934956 | 12265944] 20 
41 | 9.814166 j 9.879355} (9.934311 | 10.055658 by 
42] 9.814313 | 9.879746] [9 934557 | 19-265433 | VP 
43 | 9.81440 | 9.879637] [9.593432 | 12.065177 17 
44] 9.814607 | 9.879525] [9.935078 | 19.9649:21 10 
45 | 9.814733 |9.879420| |9 935333 | 12.064£66 | 15 
46 | 9.814900 | 9.879311] [9.935589 | 10.0044TL] 14 
47 | 9.815045 | 9.879202] [9.935844 | 19964156 | 13 
43 | 9.81519; [9.879095] 19.936100| 19.053900} 12 | 
49 | 9.815339 | 9.878984] [9.936355 | 19.26364F| xn 
50| 9.815485 | 9.87387z] 19.935610| 10.953333] 15 
J! 9.815631 | 9.878766] [9.926366 19,063124 9 
$2 | 9.815777 | 9.873656] [9.937127 10,062879] 8 
$3 [9.815923 | 9.278547] [9.937375] 19.062623] 7 
54 | 9.816069 | 9.873438} [9.9376 32 10,062368| 6 
55 [9.816215 | 9.878328] [9.937997 | 19.9921130 5 
56 | 9.816361 | 9.878219} [9.935142 10061858] 4 
$7 | 9.816506 | 9.878105} [9.938397 | 19.961602] 3 
58 | 9.816652 | 9.87799, || 2.925652] 0.961347] 2 
$9|5.8r6797 | 9.877850|[9.338998] 10.09 052] n 
9 816943 | 9.87778c|[9.949163 | 19.060537} © 
ie. ( o-ſane | Sine 1} _-' ”£ Fangent vt 
Degree 49- s 
Ht; - 


— 


OW OW: —_—— 
j 3 NG Se > og 
_— 


þ avs ny - 
Vaan >a na rats rr 


9 Ins 


fu td ny A Se en 


$20 wc7 > OI Into > 


© 5 WIG AI $9 9r S LIE OPTI ns ore es 2 


wo Er RSS Gs er ein ent er ern te. 


SD 


CEE 


Ws 


Degree 41- 


[06 ev oſuawy lols 


Sine 
9.216943 
9.817088 
9.817233 
9.817378 


9.817523 
9 8197668 


1 Co-jene | 
9.357750 
9.877670 
9.877560 
9.877450 
9.87 734< 
9.877230 


9.817813 
9.817958 
9.818103 
9 818247 
9.818;z92 
9.818536 
9.818651 
9.8 i8825 
9.818969 
9.019113 


9.019257 
9.819491 
9.819545 
9,81968%g 
9.219832 


9.019976 |: 


9.80115 
9.520265 


9.520 $47 
9.526693 


\ ©$.5920836 


; 9.02097 J 


| 
, 


| © 9. ſane 


9.521122 
9.821264, 


9.877120 


9.876568 
9.875457 
9.876347 
9.876236 
9.876125 
9.876014 
9-875 904 


9.574456 


_—_——  ————— 


— 


9.939073 


9.942948 
9.941203 
9.941458 
9.941713 
9.941968 
9.942223 
9.942475 
9.942733 
9.942988 
9.943243 
9.943498 
9.243753% 
9.244907 
9.944202 


| 19. 944517 


9.94477 1 
g-945026 
9.945251 
9.945535 


C31 (9-945 799 


9.946045 


| 19-946299 


'9.9+555% 


[9, 546508 


| C 0-tang. 


9.539418 


"gTangent { C--tang. 
9.939163) 10.060837 


: 10,060582 
{ 10,0603 37 


a 


| 


| 


9.939928 | 19 060072 
9.942183! 10,95996 
2.940438 ; 10,559562 


G.9499593 


I0.959:;07 
10,05g052 
10,058797 
10.058542 
10,0532897 


10,058033 
10.953777 
12,957522 
10.057 267 
10,957012 
10,256757 
10.,056502 
10,0362,8 
10.055993 
10,055738 
Io,.055483 
10,255229 
10.95 4574 
10,554719 


10,05 4404 | 


10,054210 
10.953955 
10,95 3791 
19.95 3446 
10 053192 


Degree 43% 


Tangent 


Dam wwimelgl | 


a ww 


»> 


_ a. QA A A. 


——— 
- 


tA even... % BW + 


— 


Degree 41. 


M j Sine Co-tz7+ 3 | Pangent | Co-tang. | _ 
zo 9.831264 | 9.874530; [3.945808 | 10.043193 ; 3® 
z1 | 9.21497 | 9.37435 3} [9-947053 | 10,042937 
32.;9.32r550 | 9.874217] (9.947317 | 19,05 2602 
233 { 9.82:6,42 | 9.874172] 19.9:7572 [10,052,428 
34.| 9.821835 | 9.1740 22} [9.547526 | 10,052173 
35 | 9.824977 | 9.873896 9.94%08r } 19,051919 
36 | 9.822120 | 9.873754] [9.948335 J10.051654 
37 | 9.322262 | 9.873672] [9.948590 | 19.0514109 
z$ 9.322404 9.8733 6c} 19-948844 [| 10,011156 
29 | 9.822546 | 9.373 447}[2-549295 | 19 c52501 
49 : 9.822688 | 9.87333[[2-919353 Þ 16 050547 
41 | 9.822830 | 9.873223] 1.949507 [10,550393 
42 | 9.822572 | 9.873110 3-94-9862 19.0501 38 
43'] 9- 823114 9.872998] (3.930126 10,04 939.4 
44| 9-323255 | 9.872885] 1.950379 $10,049630 
45 | 9.823397 9.372772 3.9 30625 10.249375 
46 | 9-323 538 9.872659] [2.950879 [10.c451; 1 
47 9.823680} 9.872545] [9.951233 [12,048867 
48 þ9-323821 9.872434] [2.95:388 $r0,94%5r2 
49 5 823962 - $7232 9.351642 | 10,0433 58 
50 9.82 4104 9 6722 o$ 1.951856 10.248 14. 
51 9.8 :4245 9.872094 .G32150 10,947850 
'52 9.824385 9.87 I « 981 1,95240 4 CNA 
53 | 9.824527 9.57 185% 9 952659 110.247347 
54. \ 9-524667 | $.87175-1 [2:97291} $10,247. 27 
55 | 9:824808 9.37164! 1.95 1267 19.-4693 3 
56 9.324949 | 9.815 :t (9.953421 112,040579 
$7 9.825050 9.87 1474] [*.953975 (10.045. 25 
58 | $-825230 | 9.871301] [3.953929 [19,9,59271 
59 9825370 | 9.87118-] [2.954183 10'045817 
4 9.8255 11 | 9.87107 h/-954437 , 19.045562 
ON ' Co-ſine Sine C 0efang. | ia'iven 
Degree 42, 


H- 4: 


O mv 


|| PTR A &» | 


Degree 42 


\O co aſuaSwple|E | 


= 
O 


by by wt by | 
1 ma ww Ho - 


——— 


= WW 


tt». 


> © | ÞD þ 


Sine 
9.825511 
9.825651 
9.825791 
9.823931 
9.826071 
9.826211 


Co-ſine \| 
9.871073 
9.370960 
9.850346 


9.870732 
9.870618 


9.826351 
9.826491 
9.826631 
9.826770 
9.826910 


9.870390 
9.870 27\ 

9.870161 
9.870047 
9.369933 


9.9705c4| | 


Tangent | Co-tang, | 


9.954+37 


9.954691 
9.954545 
9.955199 
9.955433 


9.827049 
9.827189 
9.827328 
9.8.7467 
9.827696 


9.86g81E 
g9-8597c4 
9.869535 
9.869474 
9.86936c 


9.827745 
9.327384 
9.828023 
0.828162 
9.828301 


9.869243 
9.86913c 
3.86901, 
9.868900 
9.868785 


9.8284.39 
9.8 8578 
5 9287 15 
9.9289 'f5 
9.82 2953 
1; 


, 
s © -—, 53 
% 4 - 


9.8 :867c 
9.868555 
5.868429 


©8655 24 
Py 


GI NEeg7, : 


I $6763) 


e «> } 
GEOOZOY 


, | 
9.56775} 
- ns 
17471 


1995 $797 
9.955961 
Ge9SEQTS 
9.956469 
+9 56723 
+356977 

þ 957231 
957485 

þ 957739 
9.957993 
9.938246 
'9, 958500 
9. +953754 
9.259008 
9.959262 
1942525 S 
2.959769 
[9.960923 
[$-962277 
9.960530 


10,045562 


Io a 
10,045054 
10,044-399 | 
10,044546 | 
10.944292 


' 10,044035 


I0,04 37 


59 
' 58 


i 57 
| 56 


55 
| 54 
4+ 3 53 


10,043537 | 52 


10,9243 275 
19,043023 
10,0427969 
10,9425/5 
17,042261 
19,042207 
10,041753 
10,241509 
19.94: 246 
10,040992 
10,940739 
10,0494%5 


I0,04023T 
10,239977 
10.035723 
10,2:9469 


19,939:15 
—— 
10,0:04962 | 


10,93 798 
19,0358455 
10,033201 
19.037947 


Tangent 


$1 


Degree 47. 
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Degree 42. 


te 


| 


y | _Sine | 


Coefine | 


9.829583 


9.5298 21 
9.829959 
9.839296 
9.839234 
9.830372 


9.867515 
9.867399 


9.867167 
g.867957 


9.86728;] 


| Fangent 
2.962052 
9.962306 
9.,9952560 
9.962813 


9.830509 
9.830646 
9.33073, 
9.830921 
9.831058 


9.33 1195 
9.831332 
9.93 I,469 
9.331606 
9.331742 
9.331879 
9.832015 
9.832152 
9 832288 
9.832425 


9.86693 5 


9.866703 
9.866586 
9.8 £64.70 


9.866353 
9.866237 
9.866126 
9,3865004 
9.865887 


9.865770 
9.355653 
9.865536 
9.865415 
9,865302 


9.866819] 


9.963067 
963320 


10.0379+7 


CO-rINGs 


v3 i 


I0,037994 
19,037 440 
10,937 107 
10,036933 
12,035680 


Þ 


WW - 


w Aa CS 


9993574 
9.953027 
9.95 4081 
9.964335 
3.964588 
9.964842 
3.955095 
9.965348 
2.955602 
9-965355 
1,9661cg9 
9.966562 
21, 966616 


9.832561 
9.832697 
9.832832 
9.832969 
9.8233to5 


9.36318; 
9.85506? 
9.85495c 
9.864832 
9,864-716 


9.83 3241 
9.833376 
9.833512 
9.833648 
9.83 3783 
Co-jine 


9.86459? 


9.86436: 
9.86424: 
9.86412” 


9.864489] 


Sine 


© Degrce 47. 


9.966869 
1.967122 
9.967370 
2,967629 
9.957803 
3.963136 
9.93399 
9.968643 
2,968896 


19-999'49 


9.964403 


3.969656 . 


10,95,6426 
10,235173 
10,03j5919 
I9,035565 
Io 035413 


| O - pw Þ 


[WD MW vj 
\o 


0.033158 
109.034905 | '® 
10,05z4652 17 
I0,034393 ;, 16 
10,c341,44 | 15 
10,033dg1 
19,033638 
10.033324 
10,033131 
10.23 2878 
10,032624+ 
19,032371 
10.932117 
10,031364 
12.ogig nl 


19,0,1357 
rTo.03J1104 
19,0308;1 
10 030597 
10,020J44 


Co-1ang. } Fangent Vi 
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Degree 43. 


© ww oeluapwep lot 


Io 


Sine 
9.823783 
9.333919 
9.834054 
9 $34189 
9.834324 
9.834460 


Co-jine | 
9.364127 


. Fangent 


» £1 Yea... 
Co-tang, 


9.969656 


10.030344 


9.364010 
9.863892 
9.863774 
9.863656 
9.863537 


9969909 
[9.970IE2 
9.970416 


9.970669 
9.970922 


10.0300g1 
10,029838 
10,029584 
I0,029331 
10,029078 


9.834595 
9.834730 
9.334865 
9.834999 
9.835134 


9.863419 
9.363301 
9.863183 
9.863064 
9.862946 


9.971175 
'9.971428 
9,97 16892 
9.971935 
9.972188 


10,028325 
10,028572 
10.028 318 
10.028065 
10,.027812 


[9.835269 


9.835403 
9.835538 
9.835672 
9.335806 
9.835941 
9.836075 
9.836209 
9.836343 
9.834-77 


9.862827 
9.362709 
9.862590 
9.862471 
9.862353 
9.862234 
9.862115 
9.861996 
9.361877 
9.861757] 


9.972441 
9.972594 
9.97 2948 
o-97 Z20T 
9.973454 


10,027559 
20,027306 
10,0270F2 
10.026799 
19,026 546 


9.97 3797 


9.974213 
9.974466 
9.974719 


9.973960. 


10,026293 
I0.026040 
10.925787 
IO0,023F533 
10,025280 


9.836611 
9.836745 
9.835878 
9.837012 
9.837146 


9.861638] 
9.861519 
9.861399 
9.861280 
9.861161 


9.974973 
9.975236 
9.975479 


9.975985 


9.97573% 


10,025027 
10,024774 
10.024521 
10,024268 
10.024915 


9.837279 


9.837412 


28 9.837546 
29 '9.837679 


9.861941 
9.860921 
q 860802 
9.860 682 
9.860 562 


9.976238 
9 97c4g1 
9.9967 44 

+97 6997 
19-9772 50 


10,02;762 
19,02350g 
10,023256 
10.0230: 3 
10.022750 
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Degree 46. 
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Degree 43s: 

Sine | C 9-jane | [angent Conteng, | _ 
2.837312 | 9. $6056 []9.977259 10,922750 | 39 
9.837945 | 9.8c04,2][9.977503 | 10.92<497 | 22 | 
9.338078 | 9.860322][9.977756 | 19.222244 | 2® 
9.338211 } $.860202[19.g7800g | 12.22!991 27 
9.838344 | 9.860082] [9.978262 | 10.021738 | 26 
9.829477 | 9.859362] [9.978515 | 10.921485 | 25 
9.838609 | 9.85 98,2] (9.998768 | 19.021232 |.7 
9.833742 þ9.859722}|g 979021 | 19.720979 | 23 
9.838875 | 9.839601] {5.979274 | 19.920726 22 | 
9.839007 | 9.859450 9.979527 | 19.020473 | "1 þ 
9.839140 | 9.8,526-| 19-97 9790 | 12.020220 | © 

RY —— 
9.839272 [9.859239] (6.980033 | 19.019957 | "5+ 
9.839404 | 9.859113] !9.9802i5 | 10.019714 |.1* * 
9.839536 | » 858958] [9.980538] 10.019461] */ | 
9.839568 | 9.858879] (9.980791 | 10.019209 | 16 | 
9.839900 | 9.853756] 19.981044 | 10,018936 [5 | 
— 
9.839932 | 9.8586; 5| {9.581297 | 19.91870z | 14. 
9.840064 | g.85851;}19.981550] 10018452 | 23 | 
9.840196 | 9.858 9314s g$ 180; | 10.918197 | 12 | 
9.340328 | 9.85827 :] [9.982056] 10.51794.4 | 1 
9. 9.840459 9.83815c lc 982309] 19.0176971 , 
9. 9.840591 9.85325] 9.932362 10.017435| 5 
9.840722 | 9.85790+ (9.982814 10,01718; |. » 
9.840354 | 9.85775 9s 983067] 10.0;6932| 7 
9.240985 | 5.857665} 9.983320 | 19.016589/| 6 
9 841116 | 9.85754-1:9.983 573 | 1.916427 5 
9.841247 | 9.857.421] !9.983926 | 10,016174} 4| 
9.841378 | 9.8537;00{j9.984079 | 10,901,921 , 
9.841599] 9.83717 (9.984331 10,015668 2( 
9 8416,0 | 9.857550 '9. 984584 | 10.0154I6| 17 
0.841771 |9 $569:4 (9.984837 10,01FI63] © 
| c0-fine Sine _ {+ #=t4r7g. } Farge't MM ; 
Degree. 46. 
g! 


YN IS 


Degree 44- 


© ey 6 uw + w »=lolZ 


Io 


Sine 
9.841771 


9.841902 
9.842033 
g 842153 
9 842294 
9.842424 


' 0-jine | 


1 angent 


Uietang, 


9.356934 


9.934837 


I0,015162 


9.856812 
9.856690 
9.856568 
9.856445 
9.856323 


9-985090 
19.985 343 
9.985596 
9.985848 
.9.986101 


10.014910 
10,014657 
10,0 14-404 
IO,014151 
10,013 899 


9:3842555 
9.842685 
9 842815 
9.84294 5 
9.843076 


9.85620 I 
9.856078 
9.855956 
9.855833 
9.855710 


'9.986354 


9.986859 
[9.987 II2 
9987365 


10,013646 


.10,013393 


I0,013 - 
10.012388 
10,012635 


x ene” 
9.84333 

9.843455 
9.843595 
9.343725 


g9.855588| 
9.855465 
9.855342 
9.855 219 
9.855096 


9.987618 
9.987871 
9.988123 
9.988376 
9.983629 


10,012382 
10,012129 
10,011877 
10,011624 
I0,011371 


9.34 3855 
9.843984 
9.844114 
9.844243 
9.844372 


9.854973 
9.854850 
9.854727 
9.854603 


9.988882 
9.989134 
9.989337 
9.989640 
9.989893 


10.011118 
I0.910866 
I0.010613 
10,010360 
10,01 0107 


9.844592 
9.844631 
9.844750 
9.344889 
9.845018 


9.854356 
9.854233 
9.854109 
9.853986 
9.853862 


9.99014 
9.99039 
9.999651 
9.990903 
9.991156 


10,009855 
10,009602 
10,009349 
10,009096 
10,008844 


9.84-5147 
9.845276 
9.845404 
9.843533 
9.845662 


9.853738 
047 44g 
9.953.490 
9.8533£c6 
9.853242 


Sine + 


) Co.fene 


9.991409 
9.991662 
[9.991914 
9.992167 


| Tangent 1 


Degree 45+ 


10,0085g1 
10,008338 
10,008086 
0.007833 
10.,907580 


RIFT TH” Mo: Þ 


— 0 


Sine 
9.845662 


31 [9.845790 


9.845919 
9.846047 
9.346 I75 
35 [9.846304 
9.346432 
9.346560 
9.846688 
1 9.846816 


ee 19. 846944 


9.847071 
9.847199 
9.847327 
9.847454 
9.847582 


9-847709 
9:847836 
9.847964 
9.848091 
9.848218 


9.848345 
9.848472 
9.848599 
9.848726 
9.848852 
9.848979 
9.849106 
9.84923 2 
9.849359 
3849485 
Co. ſine 


___ Degree 44. 


Degree 45. 


Co-ſane (1 Tangent 
9.853 242 | —_— 10,007580 
9.853118 9:992672[t0,007328 
9.852994] | 9.992925[10,009075 
9.852869 9.993178[19.0068 22 
9.852745|| 9.993430 10,00656g 
9.852620ſf 9 993683(10,006317 
9.852496|| 9.993936 10,006064, 
9.852371 9:994189|[0.205811 
9.852246] 9.994441[19.005559 
9.852122{| 9.994694[19.005306 
9.851997] | 9-994547119.005053 
9.851872 9:995199}19.00480x 
9.851747] | 9:995452[19.004548 
9.051622 9:995705]10.004295 
9.851497] | 9.993957]19.0040;3 
9.851372] | 9.996210 10,003790 
9.851246] | 9.996463 [0.003537 
9.851211 | 9.996735110.003 285 
9.850990] | 9.99696810.003032 
9.35087c| | 9.99922c 10.602979 
9.850745] | 9.997473 10.002527 
9.850615 9.997 726]10.002274, 
9.850493] | 9.997979110,00202 1 
9.859367] | 9-998231[10,00175g 
9.85024 2þ 9.998484{19.0015r6 
9.850116 9.998727110,004263 
9.349990 9.998989[10,001011 
9.849864f] 9.999242 10,0%9758 
9-*4-9737] | 9-999495[10.000505 
9.849611] | 9.999747110.000253 
3. 849485] [10,000000[10.c00000 

Sine Coetang, I agent | 
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| A moſt uſeful Table, whereby the true time of the 
Night may be known to a minute , without 
knowing the Meridian, hiugoit, or diflance of 


never ſet , and will 
be wnder the Pole 
Srar. 


_ 2.---- her knee --- 
3 In Perſexs (1de-- 
4 Great Bears lip 
$ In his left knee 


6 Lower leader 

7 Upper Pth'wain 
8 The lower in [_} 
23. The upper ----- 


Stars names that|right ac b int, 


in time |bet.the 
wnder th 
Pole 


Azimuth 
aauder 
Pole 


ole 
[ac 


h * * 


1 Cafſiopeias hip- -j12,38,01 00, 07 


13 08,3303, 25 
If,15,39 14, 49 
20,13,11.09, Ig 
21,16,04 11, $$ 


00,901,500 
02,30,30 
02,21,39 
O1,43,20 
91351,30 


22,53,20'x 1, o$ 
22,55,42 12, 07 
23,42,5205, 26 
00,21,23 02, Ot 


FM Laſt but one tayl 
12 Laſt of the tay| 
I; Laſt turnof Dr, 
Is Upper guard 1.B. 
IS Lower .of lit, B. 
i 


16 Br, % Drag.hea 
17 Upp. turn of D 


I9 In his Girdle --. 
20 Right knee ----- 


21 Caſſropeas ehair 


J* 


22 In her breaſt " 


o0F,25,26 43, 17 
05,38,11 34, 54+ 
(8 Cephems left ſho. 08 
28,5 5,94 244 43 
T1,1T0,02 17, 3. 


11,47,37 10, 21 
r12,20,56 01, « 
i 


91,07,09 03, 40 
0L,29,0f 05, 

01,48,12 HO, $2 
02,24,32 26, 06 
02,58,42 26, 38 


—— 


13,96 27, 20 


— 


31,33,40 
01,29,20 

0, 57,90 
ON,Z 5,20 


to Rump or Aliot 0,39,18 00, 18199,07,30 


20,25,00 
20,55,c0 
I,14,40 
22,01,50 
2,22,12 


03342 44 
23,51,20 
03,10, 20 
23 294,40 
21,21,40 


52,48,20 


0, I $,20 | 
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A Table of the Suns Right Aſtenſion in Time, 


—— — 


lndwenþ 


I I Wy: 
my © © cow & 


I2 
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Cunwuw} Wn www lwuwas [4448S | 
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00 00 ©0Jg 


Vp 


9 
20 
20 


| 20 


Com 
parts 


4.22 
8.43 
13,05 
17.27 
21,48 


26.29 
39.30 
34-51 
39.11 


4-36 
8.36 


j 


—— 


jan, 
262 
262 
262 
261 
261 
261 
261 
260 
260 
260 
260 
260 
259 
259 
2.58 
258 
257 
257 
256 
256 
255 
255 
254 
253. 
253 


252 
252. 
2Fl 
250 
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A Table of the Suns Right Aſcenſion in Tims, | 
W 4 X { Com. 4 
as au _ diff, hs | Parts. [ 4if, 
H mY " "1 H|H ns Bk 
—|—— | 249 BE 5.04228 
_ wy 248 15 | 22 | 16,01 228 


29 | 21,12 | 248 19 | 22 | 19.49} 227 
22 | 25.2 247 Io | 22 | 23.36 227 


juewsnk 


— ; —-— £ y_ | —_ 226 k 
nd 05 oy $a _ Lon wes 225 
6 _ #r.qa 244 | j72 | 22] 38.40] 225 | 
9 -20 45,46 244 IO | 22 42.25 225 
10 20 49,50 ro | 22 | 46,10 


224} 


2 KT 242 I0| 22} 49.54 224 
| 53453} £4 223 
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f 100 of the moſt Notable 


ſion, Peclingtion 0 
89, with tbe Difference for every Ten Tears. 


A Table of the Longitu.les, Lat 


oht Aſcen 


ituder, Ri 


Stars for Anno 16 
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Names of the Stars. 


Long nude , Latitude 


ſn the head of Andr. 
In her Girdle 
{n her Souther foot 

in Aquar, Fo nahant 
I his right ſh-ulder 


F: 


(0) 

Y 99.52.09 
P 25.54.c6 
If 09.44.50 
R229. 9.45 


2 239,55.03; 


| oO , bl 

'25,42,70N 
,25,58,30N 
27.47.10 N 
120,919,425 
10,42 Ig N 


In his left ſhoulder 
fa his left hand - --<-- 
Br. in Aqui, vel, 


RI 18,565.43 
JV r.56.33 
VP 27.15.23 


I, Horn 
2, Horn of Y 


Y* 28.42.33 
Y' 29.28.33 


08,42 15 N 
C4,50.,15N 
29,20,40N 
©9.08,00 N 
08,28.39N 


Bright + in Ares 
Capeta 

In his right ſhoulder 
Bontes, Ardqurus 

In his left ſhoulder 


> 03.11,32 

17,23,08 
{] 25.28.28 
= 19.47.*3 
2X 14.13.33 


09,56.30 N 

2.51,45N 
21.25,40N 
31.09,40 N 
49.51.43 N 


-ancer, rej pe ----» 
Canc, the Nor. A/ell, 
ſhe Sonthern A/el! 
The G. dog * Sirius 
Theb d.* Preeton 


NL, 02.51.2 
$0 03.91.59 
>L, 04 12.59 
» 09 47.53 
S 21.23.22 


G61,14,39N 
03.08.70 N 
00,03,39N 
39.22.05 $ 
5.37.10 5 


Capric, the fore horn 
the lower horn 
former in the tay! 
later in the ray! 

Cefſ.br. & i* th* chair 


Vp 29.27.32 
WP 39.40.33 
RW 17.23.35 


IJ 19.09.59 


Brig. * in her breaſt 
fo the ben4 of her bij 
In her knee ———— 
cC ephcus in his Girdle 


3 


=” 


Cete the Whale's jaw 


TJ 09.42.33 
Ft T3.26,93 
5 01.19.35 
25 09.52.23 


In the belly North 


2 The Yor. in the tay! 
2] he Southern 
2] Nor.Cr. the bright +}, 97-45-36 


5 00.38.53 
5 93.22.3514 


09.93 11 N 
c4.42.10 N 
02,:4.50 5 


48.47. 4 


Y 17.31.21 


2 26.29.53 
28,02.53 


20 43.40 $5 
ator N 


am—— 


——_— 


1.afc in ds of in th, 


Dectination(dif.r.4. 


dif.dee: T9 y 


239.26.90|15.21,44 


th . "| h P 4 Oo ' 4” h” # 4 
357.58.44 23.57.55 | 27.20.38 N| 0.31 | 03.24 A 
12.54.44, 0+ £1.39 | 33-56. 4 N| 0.33 | 03.18 A 
26,04.03! 1.44.16 | 49.45, o N| 0.35 | 92.00 A 
339. 54.00 22.39.36] g1.14.10 $| 0.34 | 9£3.2"0.S 
327.20,55'21.49.24 | 1.49.32 $| 9.22 |. 92. 54 S_ 
218.39.43-21,14.39| 6.53,58 $| 0.32 | © .35 S 
307.3 .42 20,30,03 | 10,37 32 £| 0.34 | 21-54 S 
253.4723 19.35. 9] 8. 3.36 N| 0,1 01.18 A 
3 4.99,25) 1,36, 2] 17.42.12 N| 0.23 | 93-27 A 
24.12.39; 1.36.55 19.12,42 N 0.33 02,51 A 
27.18,38f 1:49.15 | 21,55.39N| 0.34 | 93.00 A 
73-29.-8; 4.52.36 | 45.38.00 N| 0:33 | 21.09 A 
84.06.06, 5.36 24, 44.50.40 Nj 0.47 | 09.25 A 
210,i8,50j1t4. 1.15} 20,53.56 N| 0.28 | 02.57 $ 
214.55 0g 14.19,21 39.19.36 N[ ©,25 | 02.41 S 
125,28,26| 8,21,54 | 20.46.52 N 0.95 | or. 54 S 
126.08,00; $.24.32 | 22.35.00 N| 0,36 | 92.09 S 
126,36.32) 8.26,26 | 19.19.00 N| ©.35 | 01,00 8 
97-43-42, 6.3035 , 16.17.18 $f 0,27 | 00.24 A 
I112,38.32! 7.22.3z4%{ 6, 1.36N| 0.32 | o1.12 S 
300,07,34;20. 0,32 | 13.25.18 $| 0.34 | 01.36 S 
3.20.592,05,20, 3.30 | 15.41.26 S| 0.35 | 01.42 $ 
320.39.17121.22.37 | 17.59.33 $| 0 34 | 02.36 S 
| 322.26.30/21,29.4® | 17.2746 $| 0 34 | 02.42 $ 
357-59.33;23-51.53 | 57.25.28 N| 6.30 | 03.24 A 
5.39.36 0.22,386 54.43.25 N 0.33 | 23. 24 A 
9.28.24] 0.37.5+ | 59. 0.48 N| 0,24 | 03.24 A 
16.,17.:0] Log, &} 5833.46 Njo2.38 | 02,18 A 
321. 2.96/21,24. 8 | 69.11.56 N| 8 39 | 92.36 A 
41.23.07] 245.32} 2.48 50N} 030 | 02.3» A_ 
23.57.00] 1.35.48 |11.51,02 $| 0.30 | 03.05 $ 
0.48.35, 0. 3,14 | 10.31.50 $ O3rj; 93. 39 $ 
6.59.44} 0.27.59 [19.42.32 $| -.31 | 03, 24 $ 
27.49.32 N| 0.26 | 92.06 $ 
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id 
Stars for Anno 1: 8, with the Difference 


Latituder, Ri 


Fa 


t Longitudey, 


A Table of th 


Na mis of the >tars, 


Long:1uae 


La:ituie 


In the Swans bill - 
In her breſt - - - 
In her tayle - - - 


In her lower - - - 


In her upper wing - 


_— 
W 26.48.37 
W 20.28.37 
* 02.58, 18 
I1,57+53 


23. 14.22 


oO , 4 


49.03,20N 
57.10.20 
159-57 20 N 
64..25.50N 
49.27.00 N 


[Bright X in Draco 


In the bright foot 
Hercules his Head - 


Gemin:*s head of Ca, 
Gem. head of Potlux 


xO 23429013 
D 15.44.53 
ZZ 18.47.59 
> 04.34 5; 
x IT,41.13 


75,02,10N 
10,.02,59N 
06.38,30% 
06.48,00 $ 
$7.22,15 \ 


In his lefr ſhoulder 
Hydra*'s Heart + * 
Lyons Heart - » + 
Lyons Tayle »- - - 


| © wo wes Do »v —_ A 


In his right ſhoulder 


nl 26,37443 
x2 10,20,13 
(22.49.43 
CL25.21.38 
[7 17.09.53 


42.47.15N 
47.46.15 N 
22,23,59 $ 
00.26.20 N 
12,16.,20 N 


2 Ly, br. in hiscreſi 
2\Ly. br. * in his loin: 
3\Ly,Ph? top of*s neck 
3|Ey. below in-his neck 
3'In the back o'th hare 


$], 25,01,25 

06,50,38 
SY 22.59-53 
Q, 23.22.23 
{| 25.12.13 


03.45.49 N 
114,18,340 N 
11.48,40 N 
04.59.49 N 
43-55-59 $ 


2\Northern Ballance 
2 Southern Ballange 
I Bripht ſtar Prh” harj 
3 Pth? head of Opbiu 
3 In his left hand - - 


3 In his right knee « - 
3 In his left kree . 


3 In his right ſhoulder 
Ori.i'th* top of his h. 
_2 Orions right ſhoulder 


2 In his left ſhoulder 
1\Orions Foot Rigel 
2 Firſt of his belt - - 
> Second of his telt 


ill, 24.55.23 
"M 10.39.33 
[y 19.49.33 
© 18.00,13 
NL 27-54 43 
© 13.34.13 
x" 04349.13 
x 20,55,13 
11 19.17.53 
{[ 24.19.41 


08,33,30N 
20.25.10N 
61.47.00 N 
35.56 15 N 
17.18,20 N 
[27+17.,20 N 
1T,29,20 N 
28,00,20 \ 
13.25.39 $ 
16,06.,15 S 


|{] 26.29.53 
{] 12.19.09. 
I] 17.52.33 
I 18.56.48 


16,532,390 $ 
31,10 19S 
23.36.45 S 
24.34.40 5 


nd 


em 


r.aſc, in d.\r.aſ "in ti, | Declination dif.r.a.q4if,dec.ro y ( 
no 4 # h 4 u o 8 " h' 44 , "P 
289,27.,36'lg9.17.50 | 27,20,28 N| 0-24 | 01,06 A 
302.45,10 20.11.01 , 39.16,39 Ny 0-21 01.438 A 
397,237.06 20.30.28 | 44.10.46 N|} 0.20 | 02, 03 A 
293 $1.26 19.3526 | 44.23.33 N] 9-29 ] 01,24 A 
308.17,10 20.33.09 | 32.47.12 N| 9.2+ | 02,05 A 
267,18,20 17.49,13 | 51.29,26 N|] 9.14 | 09,12 $8 
109,19. 53 07.14.00 | 32,32,38 N| 0.41 01,06 $ 
111,25,38 07.25.41 | 28.45.26 N| 9.38 | 01,32 $ 
094.45,56c6.19 04 | 16.37.56 N| 9-35 | 00.12 $ 
255,01,52 17.00. 07 14.48.44 Nj 9-27 | 00.18 $ 
244:06.33/16, 16.26 22.15.40 N| 2,26 | 01,00 $ 
255-26, 19 17.01.45 | 25,17,24N| 9-21 $00.48 $ 
137.5722 09-TI.49 | 07.16 3o $| 9:30 $02.30 A 
147, 47.45 99-51.1T | 13,30,58 N| 9.33 | 02-5 $ 
173.09.46|I1.32.39 | 16,290,523 N 0,31 03.24 $S 
150.31.41110,02.97 | 21,26,48 N| 9-34 | 02.54 $ 
164.14.55[10.57.00 | 22,14.32 N| 9-35 | 03.24 $S 
149.41,16[09.38.45 | 24.59,42 N| 0-35 | 02.54 S 
147.39.16/09.50.01| 18,19,09 N| 0:35 | 92.48 S 
078.38.30{05.14.34 |21,00,13 $| 9-26 | 00.42 $ 
224.59.921[14.59.56 |08,09.58 S| 0.32 | 00.24 A 
218,21,44134.33,27 | 14.39.54 S| 9.33 | 00.42 A 
276.29,32|18.25.58 | 38,31,28 yg} 0.20 | 00, 24 A 
250,01,26117.20.06 | 12,51,46 N 0.28 | 20,42 $S 
239.31.01|15.58,04 | 02, 9.16 S| 0.33 | £1.48 A 
252+55.46]16.51.43 | 15.14.39 $S| 0.39 J 01.30 A 
244. 55.011[16-19,40 | 19,50,39 $| 0.33 f 01.00 A 
261,54,02117.27.36| 04.43.46 N| 0.33 4 090.30 $S 
079.24,45]105+17.39 | 09.42.14 N| 0.33 | 00.42 A 
084.26,40[05.37-47 | 07.17.32 N| 0.33 | 99.24 A 
077.90.52[05.08.03|06.01.26 N| 0.31 | 00.48 A 
074 47.44/04.59-1T | 08.35.35 S|] 0.39 , 00.57 S 
078. 54-24[05,15-37 | 00.34e14 S| 0.31 | 20,42 S 
79-57-27 P$-19.50 o1.26.58 $ 00,36 $S 


Sg 
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A Table of th# Longitudes, Latitudes, Right Afcemfoen, Dectiuation of 100 of the m N n 
Stars for Anno 1. So. wb the Difference for every - Born Ine 


""- AKIN 


Na 81s of toe NEAYS, 


Longing ct, 4-08: ict 


T he 3d in/0rion's belt 
Pegaſms in his mouth 
[n bis thigh, ſheat 

Bright + in the wing 
2]Br. + th? lower w. 


"2jPerſexs in tus de < » 


14 if oO 4 


{7 20.06.03 25.21,10 8 
we 27 28.17 22.96.20 N 
Ff 24.57.13 31.08.26 N 
X 19.02, 43,19.24.59 N 
/" 04.43.13 12.37.10N 


to 27.17,01139,05,50 N 


WY mea |w 


—!His Northern horn 


Caput Meduſe 


S 21.49.03 


Southern fiſh occiput 
Bright + betwixt 


X 16.56.05 


"2445305; 


22,22,42 N 
07.17.00 N 
©9,04.00 5 


Sagittar, in his head 
Scorpions heart - - - 


VP 09.05.33 
f 05.18.33 


In hisforeh. middle 


In his forthead north - 23, 40.03 


M, 28.03.43 


In his torchead South: 
Serpents neck br, 
[Subs eye South - - - 
2 '5uls Northern eye 
z\The loweſt of H3ade 


9. wo 


M 28.28.53 
AL 17-33-53 
J 05.18.26 
IT 93.59.06 
{] 01.17.08 


His Southern horn 
z Brighteſt of the 7 # 
x] Virgin Spike 
3.3*. 3 in her Girdle 


3 Vindimiatrix 
2 Great Bears ſhoulder 
2 Next under it 
3 Bright + on his back 


111 15.95.53 


{] 20.18.53 
i 25.37.42 
= 19.22.53 
X 07,01.53 


"01.45.10 N 


04.26.3958 
01,96,55N 
01.52.40 $ 


05.20.49 $ 
25-33-50 N 
05.39,59 $ 
02.36,10 8 
05.46.20 S 


05.20,39 N 
32.13.39 $ 
03.59.00 N 
01.59.39 5 
98,49.:0 N 


<=; 05.28,23 
Q, I4,51,93 


16, 0 $+90 N 
49 40.10 N 
45:05.40 N 
47+08.40 N 


$N 25-57-33 
I}, 26.33.03 


$1.37,19N 


2 In his, Rump Aliot 
2 Middle in the tayl 
2 Laſt in the tay! » - - 
2 The Pole Star 
a Lirtle Bears ſhoulder 


JP 04.19 3 315+. 17.45 K 


is 


ap 2794.55 j56,21,10 N 
Ny 22.20.13]54-24.10N 
]] 24.09.53]2 5.59.50 N 
Q) 08.28,12172,45.40 N 


"Sy 


SS. a aca _ cS4a<a_ Bunn dd aaþ  oj6&4 ww OS & w 4a... gs © 


ods 


7.aſc. in dA\r.aſ in ti, 


Declination 


= Ct —— et 
if 4 


222 12,00 
342,906.12 
342,13,08 


345.98,40 
026.22.38 


279447 3/7 


235.40.51 


, 


191.36.56| 


197.42 26 
203.4125 
[gee 


i" 


Oo 
081,03.12j05- 24.13 
21.28.48 
22.48.25 
22.48.52 
359.12.12|23.56.49 
045.c4.42,9 3-00.19 
04-1,53.18,92.47.33 
3 3-00-35 
01.45 30 
18.39.10 
2424.29.94 16,09.56 
I 5.46.43 
235.19.37|15-43.96 
2234.8.3115.39 54 
32.09. 0015.28.36 
064 24.16,094-17.37 
062,26,48;94 09.47 
060.22, 35|94+-21 Zo. 
076,31,54 95.06.07 
079.3 9.18105.18,29 
052,09.49 93-2 
197,06.57,13 © 
189. $4:46,12 39.39 | 95-09.42 
py 12.46.27 | 12.41.34 N 
63.28.26 N 
58,295.26 N 
55.39.06 N 
58.47.00 N 
$7.43 24N 
5$6,37.15N 
50.37.99 N 
89.35.03 N 
75.38.00 N 


8.39 


160.56.52|19.43-47 
160.32.55;10.42-11 
174.06,58;1 1.36. 
179.423.01|11-59: 
139.54.08|12-39.36 
13.10.50 
13.34 45 
00.39.57 
222,40,05 '14,5C a&© 


28 
2 
n=] 


n 8 


P 
02.09.29 S 


@8.:7.02N 
25,22,09 N 
13.29.29 N 
13,:6,08N 
48.39.42 N 
29.41.30 N 
01,33,26 N 


01.13,00 N] ® 


—— — _ — 


21.24.24 8 
25.34.42 S 
18.43.48 $ 
21.37.49 S 
25.95,42 5 
07,20.24 N 
T5.59.10 N 
18,33.52N 
14 49-02 N 


28.70.38 N 
20,537.22 N 
23.03 36N 
$.28 | 09.27.00 $ 
N 


4 


lif.r.a.y if dec 1 y. | 
h' «4 4 44 
0.39 | 00.30 $ 
0.314 | 02,36 A 
0.29 | 03.09 A 
0,30 ] 03.099 A 
0.20 | 03.24 A 
c,z35 1 92.35 A 
0.39] 02.39 A 
0.39 | 03-18 A 
0,32 | 03,00 A 
047 | 00.48 S 
0.37 | 01, 36 A 
0.35 | 01.54 A 
© 36 | 02, 00 A 
0.391} 02.06 A 
0.30 | 02.06 $5 
0.34 | 21.39 A 
0.24 4 91.42 A 
0.34 | 01.42 A 
0.39 | c0.48 A 
0.35 | 00,32 A 
0.35 $02.96 A 
0.31 | c3.15 A 
0.31 | 05.24 5 
'0.3r | 93-18 S 
040 | 03-12 S 
0+J3g 03,12 g 
0+33 OJ- 12 S 1 
0-32 | 03-73 S 
0.27 | 03.218 $ 
0.25 1 03,12 5 
0.24 03, 06 S 
1,16 | 02.24 A 
0,01 | 00,15 A | 
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A Table of Accounts. 
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4 Table of Accounts. 


£1 1 penny 


+2 * 
Ii 


ſh. d. 


\--- oua + wo vw = 


= 
(@) 


ww a6 
= 7 —'V 


bes 


GoOoOONWS AG 


DH 


wn $0 


+ © 00 © 00+ 0 0+ © wh 


2 pence \ J pence | 4 pente 
ti. ſh. d-| hi, th. d.| 1i. ſh. d. 
2 Y o 

4 6 8 

c 9 1.0 

4 8 I, © I, 4 
ro I. 3 e.' i 

I, © 1.6 2, © 
1,2 1.9 2, 4 

x. Þ 2, © 2,8 
1,6 3. 3 3. © 
1.8 2, 6 «4 

3. 4 5. ©) 6.8 

5. © 7. 6 Io, © 

6. 8 lo. © 13. 4 

8. 4 12 6 16. $8 

IO, © 15. © I, ©, © 

Il, 8 17. 6 I, 2. 4 

13. 4} 1. 9.0] 1.6.8 

15, of 1. 2.6 1.10, © 

16, 8] 1. 5. 0] 1.13. 4 

I, 13, 4} 2.10. © 3. 6. 8 
2. 10,0f 3-15. © 5. 0,0 
3. 6,8] 5.0, 0 6.13. 4 
4. 3.4] $6. 5-0] 8.6.8 
5.. 0, Of 7-10, of 19.0.0 
5, 16, 8] 08.150] 11.13. 4 
6. 13, 4} 19-0. 0] 13.6, 8 
7, 10, Of 11.5- Of] 15.0.0 
$. 6, $|] 12.10.09] 16.13. 4 
16. 13. 4} 25- 0-0] 33. 6. 8 
41, 13, 4 | 62.10. 0\ 83. 6. 8 
83. 6, 8 125, 0,9 166.17 , 
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Forreien Weights and Meaſures, careful- 
ty compared with the Engliſh. 


"Tc 
| FAERIE 
SO Sla*S, 2p 
: I > IS} 
S © > B18 * 8 
0 o > = KS "n 
| 20827] *d 
| London Foote » 2000 10.31%,9! 00 
France. 
l 
Paris, the Royal Foot 1,063] 1.00.8] 0,93 
Lyon Ell « = 3.976 | 3-17.7 | 1,09 
Bolcgn Ell » - 2. 76] 7.00.8] 0©.85 
The 17 Provinces, 
Amſterdam Foot » « » « $42] 0.11,3) O93 
Ell 2, 26g | 3.93. 2 | 
Antwerp Foot « » « 946 | 0.11.3] O99 
Ell 2, 273 | 2-03. 
Bri} Foot x, 103 | 1,o!. 2 
| Dore Foot T, 194. | 1,02, 2 
Rynlan4 or Leyd:n Toot | 1-933 1,00,4] 0.9 
Ell - 2. 260 | 2.03.1 
Lorain Foot +» «953 | 11,4] 0.98 
M:chalin Foct = 919 | 11.0} 0.98 
©, 98 


Midebi urg Foot 


Germany, 


{ Str45bourgh Foot - - 
Bremen Foot «< 
Cologn Foot - 


n1m Fovt - 

Ell 
Hambrough F1l . 
Leiphg El{ « 
Lub:eq Ell- 

y Noremburg . 

Ell 
Favariz « 
Vienna - 


_ Spaniſh Palm, or the 


Palm of Caſti/e, 
Fhe Spaniſh Vare or 
Rod, four Palms ) 
bs DN. 
{ Their Foot is g of 
the Vare - 
Lisbon Vare «- 
Gibralter Vare - 
Toledo Foot - | 
Vare - » 


Italy. 
| Roman Foot , on the 


Monum of Coſſutins 
Of Statilins - 

| Rzan Patm,for build- 
ing, whereof ten 


Frankford ad Me. F 


Spain and Ports. 


EI rg 


5 


p 


0,G9 


| make the Cauna » =» 


3|- 


Thou. 
party. 
bononts e ont - 1,204 
Ell - 2:147 
Perch, whereof 509 Y | 
toa Mile - e 12,040 
Florence Brace or Eil I.g13 
Naples Palm + V61x 
Brace- 2,105 
Canna » 6.880 
Genuz Palm - .$30 
MH intova Foot - 1.5649 
M. tan Calamus - 6. 544 
Parma Cubit - 1.866 
Venice Foot »- I.1462 
Other Places. 
Dantzick Faot =» +944 
Ell T,903 
Copenbagen Fovt »- 965 
\ Prague ( in Bobemia d) 
1,026 
Foot - 
Riya Foot - 1.831 
Chins Cubit - x 016 
Twrin Font - - 1,062 
C6i70 Cabit - 1.82, 
Perſian Araſh * 3.197 
Tarkiſh Pike, at — 
R 2.200 
ftantiin, the greater 
The Greek, Foot - 1. 0O7 * f 
Fhe Unirerſal meaſure. | 3.267 


0.86 


A Pendulnum of the juſt length» whereof will vi- 
brate 60 times in a Minute. 


SF 


Fo Gnage 4 Cask which 1s not full. 


I 4 


A Table for guaging of Wine Casks which 
are not full, 
C vie Go paris fy | 0, J's q parts "= Pparnds 
[+] 000 | 13 2630 25 pared 354 5913 F2j 7072 
»| 295 | 2793 4400 ' $976 7758 
z2| 479] 14 2773 [27 | 4452, 45] 5042 $3] 7829 
1} 602 | 2847] | 4542| frog | 7999 ſ 
a| 729 | 35 2948|23 | 4585 | 41] 6158] 54] 7990 i 
' 830 | 2986 4546 6223 oy 
;\ 935 | 16 325629 | 4726] 42] $288) 55 $154 
1038 3123 4766 6353] | $236 
4 [1238 17, 3x89 |39! 4826 | 431 6418] 56] 8319 
1235 3255} | 4335 6483 8404+: 
5|1329 13 232: [37 }; 4993 | 44] $548 57 8491 
| *Prgza| | 2387] [| 5000} [6613] 1 3580. 
6| x 502 | 19- 3452 [32 $057 | 45] $579] 58} 8661 
\x596F | 3517] {5225} | 6745] | 8755) 
7 | I681 | 20 350% 33 i 5174| 46; 68:2] 59 $862.) 
1764 | | 364 6474 1 5234 6877} © | 8962 
8] 1845 | 27 3712 3415294 | 47] 6944] 69; 9065; 
1923 377 5354 5042| 9717 
9g | 2070 | 23 3344 5 15425 | 48] 70821161} 9280. 
2091 | in 5476} | 7153] | 9398 
10 [2171 23 ROS 36 | 5535 | 49] 7225 | 632] 9530] 
2242 q 4924 5 600 7297 9795 
11 |2328þ 24 4087 375652 | 5©1757%,| 53 20000: 
2405} (4159; 15724 744% 
x2 [2431] 254 4213 38 5737 | 51 7519] 
| 2556 [4250 + $8301 F7595 1 


10 | 20 


[40 | 


A Table of Meridional Parts. | 


LY 


» — 


| © ow aw | >ww » of E 1 


16 
145 
| 2316 
347 
417 


66 
I'6 
267 
37 
497 


57 


| 668 | 


769 
870 


I rn rs ner ee 


a 1 rants, aa. Arc. ad oi no dd ad 4s 44s 12 448 4142. acnncato nee 


__————_— 


——eivirin 


|$1-0 | wo | 20 | 36 | zo | 3zo } Df 
| A Table of Meridi onal Parts, 

62x 75434 7579} 7612] 7646] 7650} 7714; 34 
br 7745] 7793} 7817] 7252] 7857 1923 35} 
62 2956 7994f 8929] 8:65] 8102] 3:38 | 35] 
63\| $195] 8212] 8248] $286] 8324 | 8351 | 3{ 
64 | 8399} 8437] 8475] 85x4\ 8553 | $592 | 28} 
65 8671] 8719] $750] 8791 | 8331 | 39 
66 8913} $960] 8996{ $038 | g280 | 41 
67 9160] 9244] 9252] 9296 | 9340 | 43 
681] 93845 9429] 9474] 9517] 9565 | 9613 | 45 
69 9794 9757 9 98461, 9399 | 47 
70 9943] 999? [10041{n0091{10142 | 10192 | 49] 
mM 10242{19294|10346[20 298/110450 | 10504 | 52 
7 10612jr0666|10723[10797 | 10834 | 54 
73 | 10948%t1005]r11064|11123 | 11182 | 59] 
LI 11303|ti1365\11427}i19389| 11553 |, 6, 
og | 21619111684[11947]1181 qþ11381 [12948 | 67 
176 | 42016{12086|r2256jr22293 2299 | 12391 | 50| 
(77 132445113519] 12595h1 267211 2749 [12828 | 74] 
Io | 129072298 121534132371333232| 6iþ 
99 | 1349 1349Nr 353611367711 3765 [13863 | 3d} 
80 | 139581 149551415311 4253114355 14459 | 97 | 
[By 14 565114672114782|14893]t5007 | 15123 [107] 
$2 | 15242[15363]1 5487{15673/15242 | 15874 [3121 | 
8z | 26009}16145[z6289[1643 5516584 | 16737 [139] 
84 | 16854417056[172221[17;94117570 17752 162} 
85 | 17942]1813;h1$336|[1854 18761 | 18986 

85 | 1922c|[19464[19719]rg9986[20266 | 20550 
8 | 20870]21197]:4545]21915122310 22585 

88 | 23195]:369:[24233]24842j25517|26282 

['s 27165|:8210|25488]z 1237|33469 37431 | 

Infin, } 
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: Books Printed for Robert Har- 
ford at the Angel in Cornhil, 
neer the Rojal Exchange. 


be pena 


He Inſtitntion Laws and Cere- 
| monies of -the moſt noble Order 
. of the Garter, by Elias Aſhmole Eſq; 
_ Folo, Piice 49s. .- 
The new VWorld of Words, or a 
general Engliſh Diftionary, Folio. 
The Longitude not found, or an An- 
{wer to Mr. Bonds Quarto. Price 25. 
Haly's Catalogus Stellarum Auſtralium, 
uarto. Price. 15. | 
' A Treatiſe of Taxes. and Contribu- 
tions, very requiſite for Stateſmen. 
Ouarto, Price 15. 
The ſeſuits Catechiſme Quar.. Pr. 15. 
Indiculus Univerſalis, or the Univerſe 
in Epitome Ot ave, 
Modern Fortification by Sr. Fonas 
Moor. Oftavo, Price 2s. 64d. 
The Art of War in Otavo Pr. 25. _ 


A Treatiſe of Arms and Engines of 
War, of Fireworks, Enſignes and 
- ;I6litary:-Inſtruimerits.044,"Pr.25: 64, 
The. Military Duties of the Offigers of 
| Horle.. Qttavo, Price, '25.. _ 
A Mathematical Compendium, Col- 
lefted out of the Papers.of Sr. Jonas 
© More, .Twelves, Price,.' 25. 6d, 
The Clint de & balls, *or Everal. Con. 
*-" ferences "about * ſecrex, Sciences 
.  Twelves,, Price” 7: 7,7 5 
Humane Ptudence or the, way for a 
Man'to Advance hinfelf at Court. 
« Parrrice KO wer et Pte 
An Epitomy-of .. Briez's Logarithms, 
Þ Ak Feverat Ce BER "Tables, + 
'T welves, Price 15. 64.. 
The Pradtical Ganger. Tipefves. 
The Life 'and moſt memorable Acti- 
ons of Chriſtopher Bernard VanGalen 


1 Mor SEE: > 

- "Alſo. yon, may there be furniſhed 
With, all forts' of. Paper, and paper 
Books, and other Stetionary Wares, 


FINIS. 


